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LETTER OF TRANSMITTAL 



House of Representatives, 
commritee on science and technology, 

Washington, DC, October U, 1986. 
To the Members of the Science Policy Task Force: 

From its inception, our Task Force has taken an interest in the 
matter of the funding mechanisms used to provide financial sup- 
port for nentific research. Our interest is focused on how various 
funding mechanisms affect the conduct of research and impact the 
institutions who provide the support and those who conduct the re- 
search. To provide a basis for our examination of those issues, we 
are glad to submit for your consideration a report which we re- 
quested from the General AccounMng Office entitled "Alternative 
Mechanisms of Research Support: Inventory and Assessment". 

The GAO Report consists of two parts. Part I provides an inven- 
tory of past and present funding inst.niments. It lists those types of 
grants used for various research-related purposes and gives infor- 
mation about their provisions and uses. Part 11 provides a useful 
assessment conducted by the GAO of che comparative values of sev- 
eral major categories of funding mechanisms and their impact on 
research performance and quality. /Vlthough limited in scope, this 
assessment provides a usefid first step in the important process of 
providing an in-depth and continuing approach to the evaluation of 
funding mechanisms. 

We are indebted to the GAO for providing us with this two-part 
study. At the GAO Mr. Mark Nadel and Sarah Frazier supervised 
the preparation of both reports. Mr. John Perhonis and Ms. Kath- 
ryn Weldon were responsible for compiling the catalog of funding 
mechanisms and analysing the results, while the assessment was 
designed and carried out Ms. Nancy Donovan, Ms. Dene Pollock, 
and Mr. Greg Andrevitch. 

We commend this study to the attention of the members of the 
Science Policy Task Force, the members of the Committee on Sci- 
ence and Technology, and the interested members of the Congress. 

Manuel Lujan, Jr. Don Fuqua, 

Ranking Republican Chairman. 
Member. 

(HI) 
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LETTER OF SUBMITTAL— PART I 



U.S. General Accounting Office, 

Resources, Community, and 
Economic Development Division, 
Washington, DC, February 13, 1986. 

Hon. Don Fuqua, 

Chairman, Committee on Science and Technology, House of Repre- 
sentatives, Washington, DC 
Dear Mr. Chairman: In accordance with your request and subse- 
quent discussions with your office, this report provides information 
on federal funding of university research by presenting the array 
of funding mechanisms used by federal agencies in funding such re- 
search. 

We are sending copies to the Director, Office of Management and 
Budget, the heads of federal agencies from which we collected data, 
and other interested parties. We will also make copies available to 
others upon request. 
Sincerely, 

J. Dexter Peach, 

Director. 

(V) 
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LETTER OF SUBMITTAL—PART II 



U.S. General Accounting Office, 

Resources, Community, and 
Economic Development Division, 
Washington, DC, February 7, 1986. 

Hon. Don Fuqua, , ^ , , rr 

Chairman, Committee on Science and Technology, House of Repre- 
sentatives, Washington, DC. 
Dear Mr. Chairman: As requested in your November 2, 1984, 
letter, we have assessed the impact of funding mechanisms on the 
productivity and performance of university research. This report 
discusses the role particular funding mechanisms played in helping 
universities improve program quality and different effects individ- 
ual project grants and center grants had on the performance of re- 
search 

We are sending copies of this report to appropriate committees of 
both Houses, the Director of the Office of Management and Budget, 
the Director of the Office of Science and Technology Policy, and 
the chief officials of the following federal agencies: the Depart- 
ments of Agriculture, Energy, and Defense; the National Aeronau- 
tics and Space Administration; the National Institutes of Health; 
and the National Science Foundation. We are also making copies 
available to interested organizations and individuals. 
Sincerely, ^ 

J. Dexter Peach, 

Director. 



(VII) 
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PART 1 

FEDERAL FUNDING MECHANISMS IN SUPPORT 
OF UNIVERSITY RESEARCH 
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Executive Suitimaiy 

The naUon's universiUes play a vital role in advancing U.S. economic 
health by performing nearly half of its basic research that provides the 
foundaUon for technological progress. Federal funds support approxi- 
mately two-thirds of this university-based basic research. As reported 
by the National Science FoundaUon, the federal government, in fiscal 
year 1984, expended approximately $5.5 billion at univereities for 
research and development, of which approximately $4 billion was for 
basic research. 

The federal government transfers funds to universities and colleges 
through various "funding mechanisms" that support both reeearch and 
the infrastructure of research (m^or equipment and facilities, special 
training needs, and institutional support). A funding mechanism is a cat- 
egory of federal financial support for scientific research performed at 
and by U.S. universiUes. WiUiin Uie last decade concern has grown that 
the current array of funding mechanisms may not adequately provide 
for the conUnuity and stability of research, Uie modernized equipment 
and the human resource needs to maintain the vital role the universiUes 
play in the nation's research effort. 

The House Committee on Science and Technology asked caO. among 
other things, to describe the 

• federal funding mechanisms used, including relaUve magnitudes of sup- 
port, by the six federal agencies that support most of the scienUfic 
research at universities and 

* trends indicating how the use of these mechanisms has changed over 
time. 

In addiUon, the Committee asked cao to assess the relative merits of 
different funding mechanisms, cao plans to provide this assessment as a 
separate report. 

Background 

Six federal agencies represented about 90 percent of total federal budget 
authonty for scientific research performed at universiUes and colleges 
in fiscal year 1984; Uie National Institutes of Health (Niii), the NaUonal 
Science Foundation (nsf), the Department of Energy (doe), Uie Depart- 
ment of Defense (dod), the NaUonal Aeronautics and Space Administra- 
tion (NASA), and the Department of Agriculture (us[K). 
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These agencies obllgnie tliese funds il»roiigli a \ ariciy of i y|K»s of 
awards, with different agencies usii\» Jifferenl kinds df nward.s or dis- 
tinct forms of the same awari. 

To facilitate analysis of the variel> of a\v;.rds and to A ea-ome differ 
enccs in terminology among agencies, gao ;Lsked the agencies to reiiort 
data within six categories of funding mechanisins. These six mecha 
msms can be divided into two {{roups. The first group consists of thrtc 
funding mechanisms that directly support research, while li.e sec»md 
group supports the research infrastmcture. Federal support for 
research equipment and graduate student training are prov ulcd both 
through the direct support of research and through the rcv.'arch 
infr;usimcture. 

Results in Brief 

In fiscal year 1081, these six federal agencies awarded 80 iktccuI of 
their rt*search funds through three funding inethaniMus that directl> 
support rt^scarch (hidividua! project, program, and cx'nier). Of these 
three, individual proj^^^t support domnutc»d. receSv ing approx!maiel> T I 
j)ercent of the total. Direct support through programs and centers 
totaled 18 percent. The remaining 1 1 jwrcent of total funding went to 
support Uie inrnusimcture of research. 

Trends in federal supjwrt for scientific research iit univ crsitics fnan 
l9r>3O082show that federal funds directl> fur research luivc iiKrc.iscd. 
while funds for t.ie research iufntstnicture have declined. 

GAO Analysis 



A. /ay of Funding 
Mechanisms 

The six agencies reported variations in award purixisc iii award sv/x 
and duration, and in the (iecision prDcess usc'd to .select .i\var(!c*cs iindcr 
individual project .support, ^somv indlMdo A project awards, for example, 
are specifically dc^signed for new or young nuc*siigators, while otherN 
support exi>erienced researchers wishing to develop new re.se:irch 
xpertise. Award duration varies from 1 or 2 years to 0 years. 

Agencies dc^scribed rese.irch conducted under program and tviiter sup 
port its often interdisciplinary in nature and related to an ov crall larger 
research goal ur program, with projects longer in duration .md larger in 
dcllar size. For example. DOD uses research contracts to .snpfMjrt groups 
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of investigators performing research across disciplines in electronic sci- 
ences, nih's Specialized Research Center Award supports core research 
facilities and associated projects for a multidisciplinary attack on a spe- 
cific disease. 

The three funding mechanisms that support the research infrastructure 
received the least emphasis across the six agencies in fiscal year 1984. 
Of these, institutior. ' support received 5 percent of total funding, due 
mostly to usiu*s formula awards. M^yor equipment and facilities, as well 
as special training needs, received less emphasis than institutional sup- 
port (2 percent and 4 pjrcent of total funding, respectively). ^See 
chapter 2.) 



Funding Trends 

According to the latest data available from nsf, federal funding for uni- 
versity research and development has grown between 1963 and 1982 
from $1.8 billion to $2.5 billion in constant 1972 dollars. Direct support 
for research received 25 percent more of the total obligations, and the 
research infrastructure 25 percent less, in 1982 than in 1963. Direct sup- 
port has increased in constant 1972 dollars from $1.1 billion in 1963 to 
t2.2 billion in 1982, wWWe support for the research infrastructure has 
decreased from $688 million to $331 million over the same time period 
(See chapter 3.) 

Recommendations 

GAO is making no recommendations. 



Agency Comments 

The agencies generally commented th^.t the report was informative and 
useful. Several agencies specifiLaiiy pointed out that the research infra- 
structure is supported by ali six federal funding mechanisms in that 
research projects generally provide for some equipment purchases and 
graduate research assistantships. 

All six agencies suggested technical and editorial changes to the report, 
we have incorporated these changes, where appropriate, into the report. 
Agency comments are contained in appendixes X-XV. 
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Abbreviations 

AEC Atomic Eneri»y Commiscion 

AREA Academic Research Enhancement Award 

Assoc. Association 

DRSG Biomedicpj Research Support Grant 

D.D.S. Doctor of Dental Science 

D.O. Doctorate in Osteopathy 

DOD Department of Defense 

DOE Department of Energy 

FFRDC Federally Funded Research and Development Center 

GAO General Accounting Office 

HHS Department of Health and Human Services 

JSEP Joint Services Electronics Program 

M.D. Doctor of Medicine 

NASA National Aeronautics and Space Administration 

NCR National Commission on Research 

NIH National Institutes of Health 

NRSA National Research Services Award 

NSF National Science Foundation 

PAD Program Analysis Division 

Ph.D. Doctor of Philosophy 

PHS Public Health Service 

R&D Research and Development 

S/E Science/Engineering 

SRI Stanford Research Institute 

USDA United States Department of Agriculture 
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Chapter 1 

Introduction 

The United States is unique among m^ior industrialized nations in 
relying pnmanly on its universities for performing basic scientific 
research The relationship between the federal government and the uni- 
ver^jUes has often been described as a partnei^hip that reJte from^ 
explicit policy to couple scientific research and the graduate education 
of scientists, and to support that coupling through federal funds. This 

SJSolo^'*"^"'^'^'' '° ^ ^ ^"''^ °^ "''^"8''^ science 

In rarrying out its role in the partnership, the federal government sup- 
ports university research through an array of funding mechanisms For 
purposes of the report, a funding mechanism is a category of federal 
financial support for scientific research performed at and by U S uni- 
versiti^ and colleges. Funding mechanisms differ in the scope of 
r^earch supported, the types of recipients, and the purposeVfor which 
federal funds may be used. Although funding mechan.smsdiffer in 
tnese w^s, they are similar in that they can support research eauip- 
m3nt and graduate students. Below are six funding mechanisms ..-deral 

rfn."^!!""^ ^ '''k"" ''"■"'"y '"PP""^ "'^^'•'^'^ O"- support the infra- 
structure of research. 

Funding mechanisnis are important to the scientific enterprise for sev- 
Zt?TT- °';^'"8'<' a 1980 National Commission on Research 
nf «?n!^^^ i"^ mechanisms, collecting information on the forms 
ot support used by federal agencies is important because the relative 
emphasis placed by various agencies on the differing forms of sup- 
port IS a statement of federal research policy.' In addition^ the Sc?- 

Technn 1°''' °' ^"•"•"'"^'^ Science' and 

Irl f^^^' ^" ^8'"'^^ 1984 for the study of gov- 

TroSd .'Zf """^'T '''''' '""'^'"S mechanisms have a ^ 
profound effect on all aspects of the scientific enterprise, and are the 

fn that eon"^^^^^.^T'''°" ''''' task force also stated 

in that report that the diversity of funding mechanisms has gradu- 

o!e d"oZl T '"^^^'^ '"^^ ™' relifnce on 

one dominant mechanism, the individual project grant. The problems 
cited by the task force study with the projeci grant system, sich af 
disproportionate workload in reviewing proposals and in reporting 
financial information have raised a quesUon whether "the t?end^ 

a svlr/n ?■ °" ""r'"' S^^"'^ ^'^"""^ ^«^«rs«d '" favor of 
nisS!h=,f "ses a greater diversity of funding mecha- 

nisms that more closely meet the needs of scientific research 
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Ftderat Funding M«ch«nlf nu 

A funding mechanism is a category of 
federal financial support for scientific 
research performed at and by universities 
and colleges. We have identified six 
funding mechanlsriiS that fall into two 
groups, direct support of research and the 
infrastructure of research. 

DIrtct Support of RvMarch 

1. Indtviduai Project Support 

• support for research under the 
direction of a principal investigator or 
co-investigators. Support may include 
funding for graduate student assistants., 
equipment, travel, salaries, etc : 

• research in a discrete research area 
and of limited duration. 

2. Program Support 

• support for research under the 
direction of more than one principal 
investigator, each conducting research 
projects related to an overall objective: 

• broad coherent area of research, 
often multidiscipiinary and long term. 

3. Center Support 

• research, proj'ects are coordinated 
into a coherent program in a particular 
broad field of interest at a university. 

• core funding for equipment, 
facilities, and administrative unit called 
a research center. 

ReMJrch Irrfrastructurt 

4. Special Training Needs 

• scientific human resource 
development specifically through 
fellowships, traineeships. and training 
grants. 

5. Major Equipment and Facilities 

• purchase of major research 
equipment or instrumentation and 
construction of buildings for research. 

6 Institutional Support 

• usually unspecified support to 
enhance research capability ar.d 
training, often through formula o' block 
grants. 
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In order to assess the proper balance or mix of funding mechanisms nec- 
essary to meet the needs of scientific research, it is important to have 
information on the array of funding mechanisms that currently exist 
within the federal system. For this reason, the House Ck)mmittee on Sci- 
ence and Technology asked gag to describe the array of federal funding 
mechanisms and to assess their relative merits. A separate gag report 
assesses the relative merits of different funding mechanisms. This 
report Describes the array of mechanisms including the relative magni- 
tude of support of the mechanisms. 



Background 

We have classified, for purposes of this report, funding mechanisms into 
two groups, one that contains mechanisms that support research 
directly (types of research projects) and the other that supports the 
infrastructure of research (m^or equipment and facilities, special 
training needs, and institutional funding). Direct support of research 
means support for the research project or projects, whereas the infra- 
structure means support directed at research-related areas, such as 
m^or equipment and special training needs that are not tied to a spe- 
cific project or projects. 

Federal support for research equipment and the training of graduate 
students, however, may be accomplished through both the direct sup- 
port of research and the research infrastructure. The direct support of 
research (individual project, program, or center) allows for specific 
equipment purchases related to research projects and the support of 
graduate students working on a specific project. Similarly, the infra- 
structure of research supports equipment purchases that are not tied to 
any one research project and that generally cost more, and also supports 
graduate students through specific training awards, sach as fellowships, 
traineeships, and training grants. A brief discussion of these two groups 
and the six funding mechanisms classified under them follows. 



^National Commission on Research Fbn&mg Mcchaniams Balancing Objectives and Resources m I ni 
versity Research 1980, p, 5. 

^An Ajtenda fi^r a Study of Government Saenoe Policy Heport prepared by the Task Force on Saence 
Policy, transmitted to the Committee on Science and Technology, VS. House of RcpresentaUves. 
Id84, p. 49. 
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Direct Support of Research 

Three funding mechanisms directly support research by allowing uni- 
versities to perform scientific research ranging from the small research 
project proposed by an individual investigator to the research center 
that allows the university to coordinate research projects into a 
coherent research area with the help of "core" funding for equipment, 
facilities, and administrative personnel. The three mechanisms are: mdi- 
vidual project support, program support, and center support. 

Individual project support describes funding for a research project man- 
aged by a single university researcher called a principal investigator or 
several researchers called co-investigators. Such funding is usually 
awarded on the basis of a scientific peer review for a proposal intro- 
duced by the investigator or co-investigators. According to the nor 
study on funding mechanisms, projects of this kind are usually con- 
ducted within disciplinary departments of a university, and they sup- 
port basic research. Program and center support, on the other hand, 
descnbe support for a research area that is managed by more than one 
principal investigator, is often interdisciplinary in nature, and is con- 
ducted across university departments. The average award size of project 
supported through these mechanisms is larger and, in the case of center 
support, research is conducted within special university "centers." 

All three types of project support provide for equipment and training 
that is related to the specific research project or projects. Some agencies, 
for example, such as nsf and nih, fund most university research equip- 
ment through project support, nsf has informed us that individual pro- 
ject support also provides for the infrastructure through indirect cost 
allowances for such items as use allowances or depreciation for build- 
ings and equipment and for a portion of the top-level administrative 
expenses. 

Three important characteristics of the three funding mechanisms under 
the direct support of research relate to the stability and continuity of 
research, the process that determines who gets an award, and the costs 
of research that a university is either reimbursed for as indirect costs, or 
is asked to share (cost sharing). This report addresses the above three 
areas for the three funding mechanisms that directly support research 
by describing (1) how long awardees can expect to receive agency 
funding, (2) how agencies decide who gets an award, and (3) how cost 
sharing and indirect costs are decided. In addition, appendixes II-VH 
identify these characteristics for each of the six funding mechanisms by 
agency and award type as well as describe other characteristics, such as 
average size of award, time in effect, and number of awards. 
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The Research 
Infrastructure 

The research infrastnicture consists of three funding mechanisms that 
support the underpinnings of research. (1) m^or equipment or facihties 
support complements research by providing state-of-the-art equipment 
or instrumentation that is not project specific and/or buildings in whicli 
to house research laboratories; (2) training support, specifically desig- 
nated for fellowships, traineeships, and training grants, provides antici- 
pated human resource needs in areas of research, and (3) institutional 
support is often funding of a generalized nature that allows the univer- 
sity more discretion in supporting areas of science research not provided 
for through other forms of support. 

By msuor equipment we mean equipment that is shared by many scien- 
tists, is not funded through a specific project, and generally costs more 
than equipment supported through projects. Although federal agencies 
do not have an exact dollar range assigned to equipment supported 
under the research infrastructure, officials at several agencies have sug- 
gested dollar amounts beginning in the $200,000 to $250,000 range. An 
NSF official characterized "mjyor," in part, as items such as telescopes 
and accelerators. In Niii, as in \sf, there is no policy tliat clearly distin- 
guishes the*4<ind or cost of equipment supported under the infrastruc- 
ture of research as opposed to the direct support of research, but an mh 
official told us that, as a practical rule, equipment provided under the 
research infrastructure is targeted for shared use and is not specifically 
tied to an individual project, program, or center. According to lliis same 
official, individual projects involve equipment costing $25,000 or less, 
while mjyor equipment grants run from $250,000 on up. 

By fellowships, we mean awards to individual graduate students in sup- 
port of their own research as contrasted with research assistantships, 
which support graduate students on designated research projects. 
Research assistantships are the mjgor form of training support within 
the direct support of research, whereas fellowships and training grants 
are the msgor form of training support within the support of research 
infrastructure. Training grants, in contrast to fellowships, are funds to 
the university, which, in turn, supports students. 

This report describes the array of awaids and programs that agencies 
reported within each of the three funding mechanisms of research infra- 
structure. Appendixes V-VII provide a description of the awards that 
federal agencies reported under research infrastructure. 
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Objectives, Scope, and 
Methodology 

In response to the request by the House Committee on Science and Tech- 
nology, our objective is to provide the following information: 

a description of the past and current array of federal funding mecha- 
nisms, including relative magnitudes of support, that the six federal 
agencies providing most of the funding for university research use; 
a description of the trends over time in the federal agencies' use of 
funding mechanisms; and 

a description of funding mechanisms used by private foundations and 
voluntary associations in supporting university research. 

In addressing the above objectives we defined current as fiscal year 
1984. Further, in addressing current and past mechanisms, we limited 
ourselves to six federal agencies representing about 90 percent of cur- 
rent fiscal year 1984 total federal support (in actual budget authority) 
of scientific research performed at universities and colleges. These agen- 
cies are: the National Institutes of Health (nih) within the Department of 
Health and Human Services; the National Science Foundation (nsf); the 
Department of Energy (doe); the Department of Defense (dod); the 
National Aeronautics and Space Administration (nasa); and the Depart- 
ment of Agriculture (usm). 

Our data collection for fiscal year 1984 is limited to funds obligated by 
federal agencies for the performance of research at and by a university 
department, program, center, or other university facility. This excludes 
funding of research that is perfonr.ed by university personnel at gov- 
ernment labs or university-affiliated federally funded research and 
development centers (ffrdcs). doe, however, specifically pointed out 
that its funding to universities includes more "indirect" funding than 
"direct." In fiscal year 1984, doe obligated $550 million to support the 
operation of research facilities and scientific instruments that are uti- 
lized by university "visiting scientists" to conduct research, as opposed 
to obligations of $321 million for research performed at universities. 

The six federal agencies, as shown in figure 1.2 below, reported to us 
that in fiscal year 1984 they obligated $4.8 billion for research and 
development at U.S. universities.^ kih and the National Science Founda- 
tion (NSF) comprise over three-fourths of this reported total. 

'DOD's funding in support of research performed at universiUes is further i jtUted in this stuov to a"" 
portion of its •technology bu*" called 6.1 funds. DOD reported obligating to uniVer?<tiC3 in flsL-*' 
year 1984 1408 million under 6.1 funding, which represents about 80 percent of total DOD obhgiUons 
to universities for research and development in fiscal year 1984. This total does not include fed< rally 
funded research and development centers. 
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Figure 1.1: Percent of Federal Scientific 
Research Obligationt* To Unlveraitlet/ 
Colleges by Federal Agency (Fiscal Year 
1984) 



•Umitcd to obbgatKws of th« six federal agencies providing most of the science research funds to 
universities and colleges. Excludes federally funded research and development centers 

includes only oasic or (OOD 6.!) part of DOD's funding of university research 

Source: GAO. based on data reported by six agencies 

Although the request letter only asked for basic and applied research, 
the available trend data by funding mechanisms included development. 
Since the data that the nsf collects shows that over 91 percent of feder 
ally sponsored scientific research at universities and colleges can be 
classified as basic and applied, we believe that mcluding development m 
our data would not adversely affect the committee's primary interest in 
data on basic and applied resear^'h. Consequently, our reference to sci- 
entific research throughout this eport except in the case of dod mcludes 
development, as well as basic and applied research. 
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The request letter also asked for a profile of how both domestic private 
industries and fOk\;ign countries fund research at unwersities. gag has 
previously addressed industry-university research collaboration,* and 
the National Science Foundation sponsored a comparative study of basic 
research institutions in six countries.* T!ms, we agreed with the com- 
mittee to limit our comparison to private U.S. foundations and 
associations. 

hi addressing funding mechanisms used by private foundations and vol- 
untary associations, we limited ourselves to four foundations that were 
among the largest givers to science programs as well as to medical 
research at universities during 1984. The four foundations are Whit- 
aker, Andrew W. Mellon, Alfred P. Sloan, and Edna McConnell Clark. We 
selected three voluntary associations based on discussions with the 
Director of Health Related Research, and the Association of American 
Universities. The following associations wtre selected. American Heart 
Association, American Cancer Society, and American Diabces 
Association. 

In order to provide a consistent framework for presenting infomation 
on the ways the federal government supports university scientific 
research, we collected data on federal funding mechanisms using six 
funding categories or mechanisms that can be applied across agencies. In 
obtaining the six funding mechanisms, we first looked at past studies on 
federal funding mechanisms and found that, in 1980, the National Com- 
mission on Research (nor) had described in its report on funding mecha- 
nisms six types of fei»5ral support of scientific research at universities. 
We also found that both nsf and nih use federal research funding cate- 
gories in collecting data for internal use and/or external publication on 
federal support to universities. On the basis of the various catejjories ot 
support developed by these federal and nonfederal sources, and after 
discussions with an advisory panel of outside experts that we convened, 
we developed the six funding mechanisms described earlier in this 
chapter. 

In addressing trends in federal funding mechanisms, we found that the 
six federal agencies did not keep trend data on the six fundin,'? mecha- 
nisms we developed. Consequently, we used the latest trc.id daU col- 
lected by NSF and tabulated in its annual publication. Federal Sup p ort to 
Universities . Colleg es, and Selected Nonprofit Institutions , nsf began 
collecting these data in 1966 for the Committee on Academic Science and 
Engineering. These data, referred hereafter in this report as Federal 
Support data, tabulate federal funding to universities and colleges from 



*GAO has issued a report entitled The Federal Role in Fostering Unlveratty lndustrv Cooperation , 
which exanUiies three forms of unlverslty-lndustiy u^llaboratlon— research parks, cooperative 
research centers, and Industrial extension services— to develop information and guidelines to help 
policymakers In designing any new or revised federal initiatives to stimulate cooperation. (GAO/PAiV 
83-22, May 26, 1983.) 

^Sce Performer Organizations and Support Strategies for Fundamental Research L^futcd Sf atcs. 
France. West Germany . United Kingdom . Japan, ami the Soviet Union (SHI Intomational, April 
1086). 2 vols. 
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1963 to 1982 by categories of support We were able to correlate these 
categories to the six funding mechanisms we developed. Appendix IX 
describes the correlation between the definitions NSFuscs and our 
funding mechanisms. The Federal Support trend data include 15 federal 
agencies, 9 of which were beyond the scope of our study. These addi- 
tional nine agencies, however, represent less than 10 percent of the esti- 
mated support for research and development for fiscal year 1984. 

In providing a profile of the current array of federal funding mecha- 
nisms, we asked officials from the six federal agencies to provide data 
on their agency support for university research within the six fundmg 
mechanisms v/e identified. We did not independently verify the data 
given to us by federai officials, but we did conduct follow-up interviews 
with knowledgeable agency officials to discuss the data they provided 



In collecting data specifically on past federal funding mechanisms that 
have since been discontinued, we researched archival and agency 
sources and interviewed agency historians and other knowledgeable 
officials. In collecting data from foundations ?ind associations we inter- 
viewed by telephone knowledgeable officials at four foundations and 
three voluntary associations and reviewed documents relevant to our 
study. 



to us. 
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Chapter 2 

Federal Funding Mechanisms 
In Support of 

University Research 

This chapter pres<5nts a profile of how six federal agencies fund scien- 
tific research performed by and at U.S. universities and colleges. Using 
the six funding mechanisms presented in chapter 1 as a framework, 
agencies reported a variety of ways they supported scientific research 
at universities and colleges. Appendix I presents information in full. The 
first part of this chapter provides an overview of funding mechanisms, 
while the second half of the chapter discusses specific characteristics of 
funding mechanisms, namely, how long agencies fund awards, how 
agencies decide who gets an award, and how two spscif ic cost require- 
ments, cost sharing and indirect costs, affect an award. 



Direct Support of 
Research 

Direct support of research describes federal funding of scientific 
research at universities through research projects. These projects range 
from individual project support, which funds a discrete - ^arch project 
proposed by an individual researcher, to center support, a mechanism in 
which research projects are coordinated into a coherent research area 
with core funding for facilities, equipment, and administrative per- 
sonnel. The six federal agencies reported that they obligated 89 percent 
of their total fiscal year 1984 obligations for university research to the 
direct support of research. A brief discussion of each of the funding 
mechanisms under the direct support of research follows. 

Individual Project Support 

Individual project support, as we have defined it, comprises the largest 
funding mechanism in the federal system of support. All six agencies 
reported a large percent of their support of scientific research at univer 
sities under individual project support As table 2.1 indicates, the six 
federal agencies reported for fiscal year 1984 approximately $3.4 billion 
oblijjated to universities through this funding mechanism, which is 71 
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percent of the total federal funding to universities for scientific research 
during that fiscal year. In general, this funding mechanism encompasses 
support for scientific research under the direction of a single university 
researcher who is issued an award competitively for a research pro- 
posal. The average dollar size of awards under this mechanism is small 
compared to dc!!ar sizes of program or center support 

Although we have defined this funding mechanism broadly to Jnchide all 
dollar sizes of research reported by agencies, agencies have provided us 
with specific variations of individual project support, as table 2.1 indi- 
cates. The table shows that individual project support accommodates a 
wide range of award amounts as well as variations by types of r ecipient. 
Appendix II presents a catalogue of types of individual projea support 
as reported by Uie six agencies. 

Percent of 





total sg^ncy 


ToUl 


Number of 


Avorogo 


obUgaSons 


oblJgattont 


awards 


award »tze 


NSF 


Individual Boscarcti Project 


79 


$742,000,000 


11.082 


$67,000 


Variations 


3 


32.780.000 


427 


76.768 


1)Rcscarc!i Initiation 










Grants 










2) Presidential Young 










investigators 










N!H 


Individual Research Project 


64 


1.708.026.629 


laess 


123579 


Variations 


3 


78.450519 


1.789 


4a85l 


3) Small Grant 


4) AREA Grant 


5) New Investigator 


6) Research Career 


DOE" 


Individual Rescaich Project 


69 


223.211.000 


1.463 


152.571 


DOD* 


dividual Research Project 


67 


334.285.000 


2.848 


117^75 


NASA* 


Individual Research project 


97 


212.996.000 


2.433 


67.545 


USDA* 


Individual Rcseatch Project 


33 


98.450.602 


1.493 


65.941 


Total 




$3,430,199,450 


35.390 





•Vif iaiionj not include . UK^ they wcfo less tfun t pefcent 



Source: CAO. based on d^u reported to us by agertoes 

Tebia 2.1: Individual Project Support to 
Unlvef»W»8/Co«ag«i (Fiscal Vear i984) 
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Types of Individual lYojcct 
Support 

Nil! and NSF devoted 3 percent of their funds to variations within indi- 
vidual projca support For example, nih awards: 

• a 1-year small grant for preliminary sh^>rt-tcrm projects, 

• a grant targeted at small coJIeges in oroe to make them more competi- 
tive for standard nih awards, and 

• a scries of career development awards that support new scientists as 
well as experienced scientists. 

Two other agencies, in ad^iition to Mil and NSF, reporvCd other distinct 
types of individual project support' 

• new or young Investigator av.-ards aimed pt j,. ^viding initial support for 
promising young scientists and engineers (dod, nsf, doe, nih); 

• research career awards providing stable career positions for established 
investigators (Kin) (no new awards since 196G); 

• dislinguishcvl scientists grants t^J promote wider participation of distin- 
guished scientists in fossil cnorgy research (ooe); and 

• research Initiation grants in engineering and information science to pro- 
vide faculty in those fields an opportunity to initiate research (NSK). 

All agencies other than Niil and nsf reported either less than 1 percent 
or none of their total obligations to distinct types of individual project 
support as dcscribvi above. 

Equipment and personnel needs for a particular research project may be 
met through individual project support funding. For example, an nsf 
budget official estimated that about $ 120 million of nsf funds was pro- 
vided to universities in fiscal year 1984 for equipment on Individual 
projca support, while another $24 million was for equipment supported 
by larger, more comprehensive research awards, such as centers. The 
same official told us Uiat i^SF individual project support funded over 
11,000 research assisiantships in fiscal year 1984 as contrasted with 
1,460 fellowships. 



Program Support 

Programs involve the efforts of several principal investigators in 
research areas larger in scope Uian those that can be acojmmodaied by 
individual project support. Five of the six federal agencies reported in 
fiscal year 1984 about 600 awards worth $419 million under program 
support One agency, usn\, did not report any awards under program 
support (See table 2.2.) Whereas the average size of awards given by 
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eacti agency under individual project support ranges from $44,000 to 
$ 153,000, program support runs from an average of $89,000 to $ 1 mil- 
lion among the agencies, as table 2.2 shows. Although program awards 
are on the average larger than individual project awards, federal agen- 
cies, as the table also shows, devote a much smaller portion of their total 
obligations targeted for university research to programs. 



Age icy 


Percent of total 

agency 

obligations 


Total 
obligations 


Number of 
awards 


Average 
award size 


NSF 


Research Program 


9 


$80,000,000 


78 


$1,000,000* 


NIH 


Program Project 


11 


285.i>59.747 


449 


687.886* 


DOE 


Research Program 


13 


42.263.000 


55 


768,418 


DOD 


Joirit Services Program 


3 


10.000.000 


13 


766.667* 


NASA 


Program Grant 


less than 1 


390.000 


10 


89.000 


Total 




$418,712,747 


605 





'As reported by agenCy. 



Sourco. GAO. based on data reported lo us by federal agencies. 

Table 2.2: Program Support to 
Univertltiea/Collegea (Fiscal Year 1984) 



TVpes of Program Support 

With the exception of USEk\, all of the agencies reported awards under 
program support. In some agencies, such as dod and doe, program sup- 
port reflects the use of a research and development contract to fund an 
interdisciplinary effort or a team of researchers, dod's Joint Services 
Electronics Program (JSEP), for example, uses contracts to support 
groups of investigators performing research across disciplines in elec- 
tronic sciences, doe supports a team of researchers in high-energy and 
nuclear physics through contracts to build customized equipment to 
which the university holds title, but that is used in doe labs for a period 
of tim'* In NIH the program form of support is often used to more effec- 
tively administer those projects that can be related to a larger overall 
research goal or purpose. 

Appendix III presents a list of the types of awards unv-^r program sup- 
'oort as reported by five of the six agencies. 
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Center Support 

Center support is usually designed to provide "core" funding in the form 
of rese'^rdi equipment as well as associated research projects. In addi- 
tion, this core funding can support an administrative unit, called a 
research center, under the direction of the imiversity that coordinates 
the performance of a coherent area of research. Seven hundred and 
thirty awards worth approximately $440 million, ranging in average size 
from $140,000 to almost $3.4 million were reported by five of the six 
agencies under center support for fiscal year 1984. usn\ did not report 
any awards under center support. (See table 2.3.) 



Percent of total 



Agency 


agency 
obligations 


Total 
obligations 


Number of 
awards 


Average 
award aize 


NSF 


3 


$23,650,000 


168 


S 140.774 


NIH 


13 


353.160.095 


533 


662.589 


DOE 


16 


50.816.000 


15 


3.387.733 


DOD 


2 


7.996.851 


6 


1.332.809 


NASA 


2 


5.026.000 


8 


628.250 


Total 




$440,643,946 


730 





Source GAD. based oo data reported to us by federal agefK>cs, 



Table 2^ Center Support to 
Universitiee/Colleflet (Fiscal Year 1984) 



Types of Cotter Support 

In general, center support can serve a variety of objectives, depending 
upon agency program needs, nih had the greatest variety of types of 
center support used for a variety of research areas. For example, nih 
funds: 

a center core grant for shared equipment and facilities; 

a specialized center grant providing for both equipment and associated 

research projects; and 

a comprehensive research center grant that provides support for equip- 
ment, associated research projects, and educational transfer activities. 

The average award size ranges from $708,000 in the nih core grant to 
over 1 million in the comprehensive research center grant. 
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Center awards from other agencies also carry graduate training support. 
DOD's research centers not only support groups of investigators, but also 
increase the number of trained scientists. NASA's Joint University Insti- 
tutes Grants provide support for groups of investigators performing 
research across disciplines, as well as enhance research and training 
capability. 

Although we have generally excluded from our study govemment- 
ovimed research f aciliti^js near university campuses, doe reported one 
center program that provides research support to on-campus research 
centers in which doe owns the equipment and may own the building. 
Each laboratory is staffed by both full-time researchers as well as 
faculty, and doe is primarily responsible for full support of research at 
these centers, although some researchers may receive small research 
awards from other sources. 

Under its on-campus research centers program, doe obligated $35 mil- 
lion to 13 research centers in 1984. One example is the University of 
Notre Dame Radiation Laboratory, which was built in 1961-1962, and 
has been continuously supported by aec/doe since then on a sptcial 
cost-type contract. In 1984 it received $3.1 million. 

Appendix IV presents a list of the types of center support reported by 
five of the six agencies. 

The Research 
Infrastructure 

The research infrastructure describes federal funding that is transferred 
to universities through three distinct funding mechanisms, msuor equip- 
ment and facilities support, special training support through fellow- 
ships, train eeships, and training grants, and institutional support. M£uor 
equipment and facilities provide state-of-the-art instrumentation or lab- 
oratory facilities for performing research, training support provides 
graduate students the research experience for future human resource 
needs; and institutional support makes it possible for a university to 
either maintain or increase its capacity for performing scientific 
research in ways not provided by other forms of support. In fiscal year 
1984 the six federal agencies we reviewed obligated 1 1 percent of their 
total funds for university research to the three funding mechanisms 
under the infrastructure of research. 

Major Equipment and 
Facilities 

Msyor equipment and facilities support has as its objective the purchase 
and/or renovation of equipment and/or of facilities for use in scientific 
research. As discussed in chapter 1, federal support for research equip- 
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ment occurs across the funding mechanisms we have identified for pur- 
poses of this report. For example, individual project support allows for 
equipment needs related to an individual project, whereas equipment 
provided under msyor equipment support is generally more costly and is 
not project specific. An nih official said the distinguishing feature of a 
mayor nih equipment grant is whether the equipment is shared by scien- 
tists as contrasted with being project specific, in which case it is funded 
through project support This same official also said that there is a ten- 
dency for equipment on individual projects to be worth $25,000 or less, 
while msyor equipment grants provide for equipment beginning in the 
$250,000 range. 

Table 2.4 shows that agencies obligated approximately $77 million in 
msyor equipment/facilities support in fiscal year 1984 through 805 
awards ranging from an average award size of $64,000 to about 
$565,000. The type of equipment/ facihties support reported by agencies 
in table 2.4 does not include equipment supported through research 
projects. For example, universities and colleges reported to nsf$335 mil 
lion in equipment expenditures under fiscal year 1984 federal funds. In 
addition, an nsf budget official reported to us that almost $180 milhun 
was spent by nsf on research equipment in fiscal year 1984 within both 
project support and msyor equipment funding, nasa officials report that 
$22 million, 10 percent of its university research grant money, went to 
facilities and/or equipment. 





Total 








funding 


Number of 


Average 


Agency 


level 


awards 


award size 


USDA 


Agricultural Facilities 


not used 






1890 Research Facilities 


$9,600,000 


17 


$564,706 


DOE 


Research Instrumentation 


3.976.000 


17 


225.000* 


Used Equipment 


N/A 


20 


N/A 


DOD 


Research Instrumentation 


30.000.000 


237 


132.557* 


NSF 


Specialized Research Equipment 


32.900.000 


512 


64.000* 


NIH'> 


Research Facilities 


700.000 


2 


$350,000 


Total 


$77,176,000 


805 





•As reported by agency. 



has an instrumcitalion program that we have listed in table 2 6 under Institutional Support, 
because eligibility for it is contingent upon recervtng institutional funds 

Source: GAG. t>a$ed on data reported to us by federal agencies 

Table 2.4: Major Equipment/Facilities 
Support to Universities/Colleges (Fiscal 
Year 1984) 
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Five of the six federal agencies reported some type of mi\jor equipment 
or facilities support t!iat is not research project specific. Examples are 

• a construction grant that allows for construction or mzgor remodeling to 
create new research facilities (NIH); 

• specialized facilities and equipment grant to provide equipment/ facili- 
ties required in very advanced research projects (nsf); <md 

• graduate research facilities grant to provide buildings and equipment 
for research at universities (discontinued, NSF). 

DOE has identified a unique program for instrumentation called the doe 
Used Energy-Related Equipment Program. It makes available to univer 
sity researchers, through an on-line computer list, equipment or instru- 
mentation no longer needed at doe's laboratones. For the cost of crating 
and shipping, a university is given title to surplus equipment. 

Appendix VI presents a list of the types of equipment and facilities sup- 
port reported by five of the six agencies. 



Special Training Needs 

This category refers to funding in tht form of fellowship and training 
grants. All six agencies reported obligating in fiscal year 1984 almost 
$177 million to universities for fellowships and training grants. Under 
training grants, funds normally go to the university, which in turn, 
decides the students who will receive support. Conversely, fellowships 
usually are awarded directly to the individual student from the federal 
agency. usEk\*s fellowship program is the only exception among the 
training programs reported to us. With this program, the award goes to 
a university to recnut and support a student for 3 years of education. 



T^pes of Training Support 

Of the six agencies, nsf and Niil have the greatest vanety of fellowships 
or training grants in fiscal year J 984. NSF awards grants to graduate stu- 
dents, grants for doctoral dissertation research, and postdoctoral 
research fellowships. Niil awards grants to pre- and postdoctoral stu- 
dents and to experienced scientists, as well as awarding training grants 
to universities to encourage students in shortage areas. Most of Niifs 
training awards have statu torially required payback provisions. None 
can be awarded in areas of the health professions (m.d., d.d.s., etc.). As 
table 2.5 shows, nsf places most of its emphasis on predoctoral fellow- 
ships, while Niil places more emphasis on postdoctoral fellowships. 

DOD officials stressed that dod, as a mission agency , supports fellowships 
in areas of perceived mission needs. 
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Ag«ncy 


Total 
obligations 


Number of 
awards 


Average award 
size 


NiH(NRSAonly) 


Predoctora! Fellow 


$ 362.388 


39 


$9,292 


Postdoctoral Fellowship 


21.856.509 


1.223 


17.871 


Senior Fellows 


536.479 


18 


29.804 


Training Grant 


117.895.885 


1.069 


113.379^ 


Subtotal 


$140,851,281 






NSF 








Graduate Fellow 


20.300.000 


1.460 


13.900^ 


Doctoral Dissertation Research 


1.190.000 


189 


6.000^ 


Postdoctoral Research 


3.500.000 


67 


26.100^ 


Subtotal 


$24,990,000 






USDA 








Graduate Fellows (to university) 


5.000.000 


67 


up to 190.000^ 


DOE 


Graduate Fellowship 


1.395.000 


54 


18.000^ 


000 


Graduate Fellowship 


3.000.000 


140 


20.000 to 25.000^ 


NASA 


Graduate Student Fellowships 


1.800,000 


120 


15.000 


Total 


$176,836,261 


4446« 





•Because trajnir>g indixJes both large awards to umver attes to support more ttwn one student and 
small awards to support one student, the number ot students tramed »s larger than the total number of 
ftwards 



*As reported by the agencies. 

^GAO estimate. Agency reported average awa:d S4ze of $152,200 for 2 years 
Source. GAG. based on data reported .o us by ax federal agenoes 



Table 2.5: Special Training Needs 
Support to UnWersitiee/Colleges 

(Fellowships and Training Grants) (Fiscal 
Year 1984) 

Both DOE (formerly ABC) and NSF had trameeships, which have since 
been discontinued, made to broaden the educational base in science 
areas. 

Appendix V presents a list of the types of training support reported by 
the six agencies we reviewed. 

InstitutiOiial support defines federal funding to a university to pi;rform 
research in some general area or to strengthen its research capability. 
Two federal agencies, usea and Mil, currently fund most of the institu- 
tional support to universities. In addition, five of the six agencies 
reported m^yor past programs in institutional support that have since 
been discontinued. 
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Types of Institutional Support 

Three of the six federal agencies, usm, nih, and nsf, reported almost 
$270 million in fiscal year 1984 obligations to universities in the form of 
institutional support. 



Agency 


Total 
obligations 


Number of 
awards 


Average 
award size 


USDA 


Hatch Act 


$144,134,842 


57 


$2,528,681 


Animal Health & Disease 


5.496.422 


67 


82.036 


Cooperative Forestry 


12,147.700 


60 


202.462 


Evans-Allen 


21.866.625 


17 


1.286.272 


Subtotdl 


$183,645,589 


201 




NIH 


Biomedical Research Support Grant (BRSG) 


36.892.858 


392 


94.114 


BRSGlnstrumentation 


16.842.000 


100 


169.970- 


Minority BRSG 


29.253.264 


220 


144.414* 


Subtotal 


$82,888,122 


712 




NSF 


Research Improvement at Minority Institutions 


2.500.000 


10 


250.000 


Total 


$269,133,711 


923 





•As reported t>y agency. 



Source* GAO, based on data reported to us by six federal agencies- 

Table 2.6: InstHutKNial Support to 
UniversHies/Colfeges (Fiscal Year 1984) 



As table 2.6 shows, uSEk\ is the largest federal source of institutional 
funds. Whereas in other agency programs, past or present, institutional 
funding complements individual research project support, at usa\ insti- 
tutional funding is the basis for its support of scientific research at uni- 
versities. Sixty-two percent of usa\*s obligations for scientific research 
performed at universities is through their institutional funds program. 
The Hatch Act Formula Grants, its largest prognun, account for 48 per- 
cent of total obligations. 

We are including programs from NiH and NASA in the funding mechanism 
of institutional support even though they are targeted toward more spe- 
cific areas within scientific research. NiH's Biomedical Research Grant 
for Shared Instrumentation is for the purchase of instruments, and 
could be .included under "Equipment and Facilities'* support. However, 
eligibility for this program is based on having received nih's Biomedical 
Research Support Grant (brsg), which is an institutional program based 
on formula funding. A second program, NASA's Sustaining University 
Program, since discontinued, included distinct parts dedicated specifi- 
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cally to training, research, and facilities. Because these were parts of an 
overall package designed to sustain or improve university capacity for 
doing research, we have included them within institutional support 
rather than distinct research areas discussed elsewhere in this chapter 

One new institutional type program within DOD has been funded for 
fiscal year 1986 called the "University Research Initiative." Its objective 
is to improve the capacity of universities to perform research and 
encourage the growth of new technologies. A main thrust of this pro- 
gram will be to encourage interaction between industry, academic, and 
government scientists. (See appendix XII for more detailed information 
on this program.) Appendix VII presents a list of the types of institu- 
tional support reported by three of the six agencies. 

Specific Characteristics 
of the Six Funding 
Mechanisms 

This section focuses on three specific areas in the federal funding of sci- 
entific research at universities. These areas are: 

how long an agency provides funding once an award is made or 
renewed; 

how an agency decides who gets an award; and 

how certain cost requirements, namely indirect costs and cost sharing, 

are managed. 

The first area relates to the continuity and stability of funding. Federal 
agencies, unless they have special legislative authority, can fund 
research at universities on a fiscal year basis. Although universities can 
expect to receive funding for more than one fiscal year (often 3 years), 
such funding is contingent upon yearly appropriations. 

The second area, the award decision process, relates to the selection of 
new and renewed awards. The processes agencies use in deciding who 
gets a new or renewed award are particularly important when the com- 
petition for awards increases. The third area, cost requirements, relates 
to how much money is reimbursed to the university for costs of over- 
head in performing federally funded research (indirect costs) and how 
much of the costs of the research activities the university has to pay 

Duration of Awards 

We asked the six agencies to report on award duration within each of 
the six forms of support We defined award duration as the average 
number of years an awardee can expect to initially receive funds given 
the availability of yearly appropriated funds. After that initial period, 
an awardee has to compete again for funds to continue his project or to 
begin a new one. 
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Award Duration for Direct Supix)rt 
of Research 

The six agencies reported award durations ranging from 1 to 5 years for 
all three funding mechanisms. We were not abiC to find clear distinctions 
between the reported average award durations of individual projects, 
programs, and centers. However research center awards generally have 
longer durations than do individual research projects. 

We found that expected award duration is not necessarily an indicatiore 
of the length of time a project actually lasts. For example, the average 
expectant duration or "project period" of an award for an nih individual 
research project (grant) is 3 years. However, as figure 2.1 shows, the 
average age of nih individual projects (grants) as of 1984, is 5.5 years. 
This indicates that about half of the active awards have been renewed 
at least once, doe indicates an average duration of award of 5 years for 
Its on-campus research centers; the Notre Dame Radiation Laboratory, . 
one of those centers, has been continuously supported by aec/doe since 
1963, as these awards have been renewed at the end of each 5-year 
period. 



Award Duration for Research 
Infrastructure Support 

Special training awards range from 1 to 5 years and tend to last on an 
average for 3 years. In 1984 usiu, however, began a unique National 
Needf Fellowship Program featuring 5-year awards. During the 5-year 

nVl r'''''''^^. "'^^ ""^ ^ year of recruiting 

students into areas of emerging needs in food and agricultural research 
and to pay for up to 3 years of training within a 4'year period. In this 
way, the program allows the university to recruit students actively in 
areas of national needs, and allows a student to take a year off if needed 
or desired. 

Awards for m^or equipment and facilities are generally made for 1 year 
and are not renewable because they are for specific purchases, nih's and 
USM s mstitutional programs are both awarded annually on a formula 
Dasis. 



27 




Figure 2.1: Length of NiH Individual 
Research Projects (Grant) (Fiscal Year 
1984) 



Award Decision Process 

With one exception, to be discussed later, the process federal agencies 
use in deciding who receives funding depends more on the agency that 
provides the funding than on the types of funding mechanisms used. 
Table 2.7 shows consistency on the award decision process within each 
agency rather than within each funding mechanism. 

The SIX federal agencies use two basic review processes that affect the 
funding of university research. In tlie first process, peer review, 
external experts assist agency officials in determining the technical 
qualifications of a research proposal submitted by a researcher(s). Tlie 
agencies that use peer review have developed various procedures for 
involving external scientists in evaluating research proposals.* The 
second process, internal review by agency expert, indicates that internal 
scientists evaluate the research proposals, although external experts 
may be consulted on an ad hoc basis. Table 2.7 summarizes agency prac- 
tice with regard to these two types of award decision processes, nih and 
NSF rely primarily on peer review; dod on internal review by experts; 
and usm, DOG, and NASA use both processes. 



*GA0 has rcporttd on the different ways that NSF and NIH have administered "peer review '* See 
Better Accountability Procedures Needed in NSF and NIH Research Grant Sy stgna-CPAD-fll 29 Sept 
30. 1981). 
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review: Sdentffic experts outtido of the aooocy evahiato proposals. 



I-Intemal review: Techr^cal experts pnrwrfy within the ager^cy evaluate proposals. 

Maed - Both peer review and tntemal review are used. 

Formula-A preestabhshed formuta is used to determine award amount. 

N/A-Not appbcabte. The aoency did not report in this cateflory. 

Source: GAO. based on data reported to us by sbc federal agencies. 

Table 2.7: Award Dadslon Proc«^ AcroM Funding M«ch«nl«mt 
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The exception mentioned above refers to the institutional programs at 
USDK and NIH. All usea awards and one type of Nni award under institu- 
tional support are made on the basis of a predetermined formula that 
differs by program and factors in specific characteristics considered to 
be pertinent to the program. USCA has four formula award programs, 
each with a different formula. Its largest formula award program, the 
Hatch Act Formula Grants Program, allots funds as follows: 20 percent 
equally to all agricultural experiment stations; 52 percent on the basis of 
the ratio of the rural population In the state to the total rural population 
in all states, and the ratio of farm population In the state to the total 
farm population in all of the states; 25 percent for cooperative research 
in which two or more state agricultural experiment stations cooperate; 
and 3 percent for the Secretary of Agriculture for administration of the 
act 

Niifs Biomedical Rcscarcli Support Grant is distributed on a formula 
basis tliat uses tlie previous peer-reviewed research project awards from 
the Public Health Service (Piis) to determine the actual amount awarded 



Indirect Costs 

Indirect costs are those costs incurred by tlie research-performing insti- 
tution to provide the overall management, the services, the research 
equipment and facilities (tliose not originally purchased with federal 
funds), and the operation and maintenance of facilities required to pro- 
vide a suitable research environment. Annusiiy, the indirect cost rate 
for each university performing research for the federal govemn:*,cnt is 
determined througli negotiations with either dOd or iUis. Reimbursement 
of indirect costs is determined by multiplying the negotiated indirect 
cost rate for tliat university by the university's authorized direct costs 
for performing federally sgonsored rt^arch. 

Agency policy regarding reimbursement of indirect costs for the most 
part depends upon the type of funding mechanism as table 2.8 shows 

Direct Support of Research 

Ail of the agencies reinriburse at the full negotiated indirect cost rate in 
effect at the timo of the award for individual project, program, and 
center support. usm*s cooperative agreements for individual research 
projects do not reimburse indirect costs. 
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Individual Program 

retearch project prpfe ct 

R _ R 
R 



Roaearch 
center 



Special training Major facIllUet " 
and equipment IntUtutfonal 




N-No rwnUn semeni 

N CEA-No feifnbofS*meni. txjt a cosHjl^jdocatioo aJSowance « provkJed. 
N/A-Nol apptcAWe, The tget^cf had oo funds reported in this category, 
Mijted-Potcy regaidiftg retfntxxjcment of «d.rect costs va/ies among the awards 
Soofce GAO, based oo daU reported to w t)y six federal agenc«s 



Table 2.6; 



; Indirect Cotta Acrota Funding Mechanisms 



CO 

o 
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Special 1 .fining Needs 

Typically, training awards do not allow reimbursement of indirect costs. 
Instead, associated with the award to the student, a cost-of ^ucatton 
allowance is given to the university, which pays for tuition and mtscclla- 
n\)us expenses, nih may provide for both the reimbursement of indirect 
costs and a cost-of-cducation allowance. 



Mi^or Equipment 

NIH, DOI), DOE, and usm award funds solely for the purchase of equip- 
ment and do not allow reimbursement of indirect costs. According to nih 
officials, this procedure Is not unusual since equipment purchases are 
very often excluded from the direct cost base used in tlie reiinburscment 
of indirect costs. NSF officials informed us that they reimburse the 
award recipient at the full negotiated indirect cost rate for installation 
and maintenance costs, not for equipment purchase costs. 



Institutional Support 

Tlie awards for institutional support arc not consistent regarding reim 
bursement of indirect costs. NSF's awards for improvement of research 
at minority institutions reimburse the univeixity at the full negotiated 
indirect cost rate. USea's awards do not reimburse indirect costs. 



Cost Sharing 

Cost sharing describes a condition of an award in which the recipient of 
federal money for the conduct of scientific research contributes to the 
cost of the authorized research activity. Cost sharing requirements vary 
by individual federal agency. Several agencies, such " usa\ and NASA, 
have pointed out that cost sharing is a function of st Jtory require- 
ments rather than funding mechanisms. 

Table 2.9 summarizes the cost-sharing requirements of the six agencies 
NIH requires* that award recipients share the cost on all research 
projects.' The rate of cost sharing varies between 3 and 5 percent, and is 
established by an institutional agreement made between IIHS and the 
university that is on file and applies to all research awards made to that 



'Acconllng to NIH of ftdals. cost-shirinji rt<juirement5, which hiw been bi effect sUnoc 1000. have 
bwn deleted from the flviJ year IWfi HHS Appropriations Act. 
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recipient. In cases where there is no instilutional agreement, the cost- 
sharing requirement is satisfied by a project-by-project agreement 
between nih and the university. 

NSF has a statutory cost-sharing requirement of 1 percent on aJl unsolic- 
ited research support nsf's interpretation of the cost requirement is 
that cost-sharing can be averaged over all awards to the institution, 
with a minimum of 1 percent on each award. Average levels of cost- 
sharing are much higher. Although NASA is prohibited from fully reim- 
bursing costs for research resulting from unsolicited proposals, on a 
case-by-case basis it can grant exceptions, and, according to nasa, its use 
of cost-sharing clauses is minimal. 

usa\'s individual research grants and contracts generally do not require 
cost sharing; however, some of its cooperative agreements for research 
do require the performing universities to share the research costs. 
Neither dod nor doe requires cost sharing. 

Training is the only mechanism for which cost-sharing requirements are 
consistent across the federal government; none of the agencies require 
cost sharing for training awards. 







Individual 
research project 


Program 
project 


Center 


Special training 
needs 


Major facilitiet 
and equipment 


Institutional 


NIH 


R-3-5% 


R3-5% 


R3'5% 


N 


R50% 


Mixed 


NSF 


R 


R 


Mixed 


N 


R50% 


R 


DOD 


N 


N 


N 


N 


N 


N/A 


DOE 


N 


N 


N 


N 


N 


N/A 


USDA 


Mixed 


N/A 


N/A 


N 


N 


Mixed 


NASA 


Mixed 


Mixed 


Mixed 


Mixed 


N/A 


N/A 



CO 
CO 



R« Required (when possible the amount of cost sharing required is indicated). 
N-Nol required. 
N/A^Not app()cat)te. 



Mixed-Policy regarding cost sharing vanes annoog awards. 
Source. GAO, t>as€d on data reported to us by six federal agencies. 

Tabid 2.9: Coat Sharing Across Funding Mechanisms 
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Chapters 



Trends in Federal Suppoi c for 
University Research 

This chapter presents a profile of federal research agencies' use of fed- 
eral funding mechanisms over time. Because federal agencies did not 
have trend data on the six funding mechanisms we de/eloped for this 
report we relied on data previously collected by nsf showing trends in 
federal support to universities and colleges from 1963 to 1982 The 
funding categories used by nsf can be correlated to our six funding 
mechanisms, but there are two significant differences: trend data col- 
lected by NSF does not distinguish among individual project support pro- 
gram support, and center support; and the category for equipment ^d 
facihties IS limited to "fixed equipment." In addition, trend data do not 
address the federal support for equipment or training as part of the 
allowable costs on research projects. Appendix JX further discusses the 
sinulanties and differences between our funding mechanisms categories 
and those used by nsf. 

Based on data collected by nsf on federal research and development 
support to universities and colleges, we found that, between 1963 and 
1982, the federal government devoted an increasing percent of its obli- 
gations for academic science support at universities to direct support of 
research and consequently a decreasing percent of those same obliga- 
tions to the infrastructure of research. 

Overall Trends in 
Scientific Research at 
Universities and 
CoUeges, 1963-1982 

The Committee on Academic Science and Engineering in 1965 estab- 
lished a reporting system managed by nsf to collect data from federal 
agencies on their support of scientific research performed at universi- 
ties.« This reporting system has data available on up to 15 federal agen- 
cies' support of science research at universities since 1963. Although not 
all of the categories used in this data system have remained consistent 
since 1963, we have been able to correlate them for certain periods of 
time with the funding mechanisms used in this report. Using the latest 
available data from nsf's FederaLSupp ort to Univensitips , nniipg^c and 
Selected Nonprofit Institutions. Fiscal Year 1982o and applying deflator 
values to obtain 1972 constant dollar values, we constructed a number 
of graphs to show the overall trends from 1963 to 1982 in funding mech- 
anisms to universities and colleges. 

*This coTOponds to the Federal Support category caUed academic sdence and engmcertng reseaith. 

' ^'^J^f^^^^ ^ ^,^1^ to as Federal Support data In this r^rt Data on 

1983 tevebof.ederal support WW published by NSF after our data collection was co!^^ 
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55 Doltars in Billions 




1963 1967 1972 1977 1982 

Fiscal Year 



Constant 
(1972) 
-" Current 

Source: GAO. based on Fttietai Support data. 

Figura 3.1: Federal Obligations for 
Scientific Research at Universities/ 
Colleges (Fiscal Years 1963-1982) 



Figure 3.1 snows that, except for a few variations, annual federal sup- 
port of scientific research at universities and colleges from 1963 to 1982 
grew from $1.8 billion in 1963 to $2.5 bUlijn in 1982 in constant 1972 
dollars. Moreover, as shown in figure 3.2. direct support for research 
has taken an increasingly greater percent of the total obligations com, 
pared with support for the infrastructure of research, except dunng the 
period 1964-1967. 
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Direct Sup port of Research vs. Research Infrastructure 
100% Percentsge of Total 
90% 




1982 



1963 1067 1972 i977 

Fiscal Year 

I I Direct Support of Research* 

Infrastructure 

'"^MarXrof^s " "slstantship-5 as part or the costs 

Soof cc. GAO. based on Fe<JcfaJ Support data 

Figure 32: Percent of Federal Scfentific 
Research Obligations to UnhrersHles/ 
Colleges by Funding Catagory (Fiscal 
Years 1963-1982) 

Figure 3.3 shows that direct support of scienUfic research at universi- 
ties hao grown from 62 percent of total federal obligaUons in fiscal year 
1963 to 87 percent of total obligations in fiscal year 1982. Conversely, 
funds exclusively designated for fixed equipment and facilities have ' 
declined from 8 percent to 1 percent over the same time period. In addi- 
tion, funds designated for fellowships, traineeships, and training grants 
support have declined from 17 percent in 1966 to 4 percent in 1982; and 
institutional support has declined from 4 percent to 1 percent of total 
obligations from 1971 to 1982. 

Federal Support trend data includes an additional category called 
"other" that, until 1966, included training, and until 1971, included gen- 
eral institutional support. Since 1971, "other" has been a separate cate- 
gory that includes types of activities, such as technical conferences 



ERLC 



40 



37 



teacher institutes, and activities aimed at increasing the scientific 
knowledge of preK»llege and undergraduate students. In 1963, when 
this category included fellowships, traineeships, training grants, and 
general support, it received 30 percent of total federal obligations. In 
1982, it rec(*ived 7 percent. Although we do not address the activities 
under the "other" category in our funding mechanism study, we include 
it in our trend data since it included, for certain periods, both training 
and institutional support (see figure 3.3). 



FY 1972 



Direct Support of 
Research 




Trainings 

2%— Fixed Equipmerit 
and Facilities 



FY 19B2 




Other 

■1 % Institutional 
4VoTrainingt> 
1 % Fixed Equipment 
and Facilities 
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FY 1963 




' In constant 1972 dollars. 
Funds for fellowships, traineeshlps. and training grants. 

Source: GAO. based on Federal Support data 

Figure 3.3: Percent of Federal Scientific Research Obligations* To 
Unlver«ltie«/ColI<iget by Funding Machanism (Fiscal Years 1963. 1972. and i982) 

Trends in Direct Support 
Research 

FYom 1963 to 1982, federal directsupportcf research increased in con- 
stant 1972 dollars from $1.1 biilion of Sl.8 billion in total federal sup- 
port in 1963 to $2.2 billion of $2.5 billion in total federal support in 
1982. Thus, an increasing amount was available for research projects 
over this 19-year period not only in absolute dollars, but also as a per- 
centage of the total obligated funding. As noted in chapter II, the direct 
support of research allows for equipment and research assistantships 
tied to a specific research project or set of projects. 

Trends in the Scientific 
Research Infrastructure 

From 1963 to 1982, federal support for the research inf , v^structure 
declined in constant 1 972 dollars from $688 million out of $ 1 .8 billion m 
total federal support in 1963 to $331 million of $2.5 billion in total fed- 
eral support in 1982. While federal funding for the research infrastruc- 
ture took 38 percent of total funding for science research in 1963, it took 
13 percent in 1982. This section discusses three funding mechanisms 
that comprise the research infrastructure. 
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Fixed Equipment and Facilities 

This section includes funding targeted specifically at fixed equipment 
for use in research, as well as construction of facilities for research. As 
figure 3.3 shows, support under this funding category has declined 
overall from about 8 p^ercent of total science research funding in 1963, 
when the federal government obligated (in constant 1972 dollars) $146 
million of $1.8 billion, to 1 percent in 1982 when it obligated $15 million 
of $2.5 billion. Figure 3.4 shows an increase in federal obligations to 
fixed equipment and facilities between 1963 and 1965 and then a steady 
decline after 1965. 



Fixed Eq ui pment and Facilltfes 
( in Constant 1972 Dollars ) 

200 Ooltars fn Mittions 



175 



1963 1967 >972 1077 1982 

Fiscal Years 

Sowce' GAG. based on Federal Support data 

Figure 3.4: Federal Obllsationd for the 
Scientific Research Infraetnicture at 
Unlversitlos/CoHegee (Fiscal Years 1963- 
1982) 



The termination of m£uor federal facilil'es programs accounts for the 
steady decline in federal obligations for fixed equipment and facilities. 
The two largest programs were the NSF Graduate Rese? .cilities 
Program (1960-1970) and the NIH Health Research Faai f'rogram 
(1957-1972). According to the analysis in the Federal Support survey, 
much of the 1969 to 1970 decline in this funding category may be attrib- 
uted to a shift in government policy away from direct federal support of 
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facilities toward other mechanisms, such as subsidizing interest pay- 
ments on loans financed through nongovernment sources. Decreasing 
levels of support from nsf and NIH account for 80 percent of the drop 
between 1967 and 1970. 



In addition to the mjyor programs at NIH and NSF were smaller facilities 
programs run by other federal agencies, nasa's Sustaining Universities 
Program (1962-1971) had a distinct element devoted to facilities con- 
struction that contributed approximately $43 million to this funding 
mechanism. The Atomic Energy Ck)mmission (aec), which is now a part 
of DOE, also contributed to facilities construction through its program to 
establish accelerators at universities, and through assistance on an ad 
hoc basis for construction of specialized energy research facilities. It is 
not possible to determine how much money abc contributed through 
these mechanisms. Federal Support data indicate that, between 1963 
and 1969, abc obligated $55 million to the funding mechanism of fixed 
equipment and facilities. Both the NASA and the aec programs are dis- 
cussed in greater detail in appendix I. 



Trends in Training Su^wrt/ 
Fellowships, Traineeships, and 
Training Grants 

In fiscal year 1966, when Federal Support data on training as a separate 
research category were first available, the federal government devoted 
17 percent ($476 million out of $2.8 billion, in constant 1972 dollars) of 
its total funding of science research performed at universities to fellow- 
ships, traineeships, and training grants. By 1982 this level had (dropped 
to 4 percent ($112 million out of $2.5 billion) of the total. Figure 3.5 
demonstrates a steady decline since the late 1960's in federal obligations 
to these special training awards. According to the Federal Support anal- 
ysis, this decline resulted from a shift In the early 1970*s in federal 
policy, especially within nih and nsf, from direct support of graduate 
students through fellowships and traineeships to indirect support of 
graduate students as research assistants on research projects. According 
to NSF data, almost twice as much federally sponsored training to uni- 
versities occurred in fiscal year 1982 through research assistantshi^,., on 
research projects than through fellowships and traineeships. 



Three of the six federal agencies had discontinued or de-emphasized 
their special training programs by the early 1970*s. nasa, nsp, and DO^. 
have discontinued or de-emphasized their agency-wide training grant 
and fellowship programs. NASA's Sustaining Unive.-sities Program had as 
its largest component a training grants program that provided $105 mil- 
lion before it ended in 1971. nsf shifted its science educatijn program 
toward improvement of educational curricula and away from direct sup- 
port of students in 1971, and ended its traineeships in 1973, although it 
continued its fellowship program. DOE ended its fellowship program in 
1973'o and its traineeship program in 1982. The combined value of doe's 
training programs over their lifetime $30 million. 

'S*^ agency. wide, generic graduate ,^arch fellowship 

program. Individual DOE technology prognma can support graduate fellowships where future 
human reaourcc shortages of advanced degree professionals are IdenUfied. 
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NiH currently has the largest fellowship and traineeship program. 
According to a knowledgeable agency official, the form of nih*s program 
has not changed much since the 1950*s. The one change has been that, in 



Fellowships. Tralneashl ps. and Training Grants 
( In Constant 1972 Dollars i 

800 Dolltft in Millions 

700 

000 




19W 1W7 1972 J977 1982 

FitC«l YMf 

Source: OAO. t>as«d on Federal Support data. 

n^juro 3.5: Feo'^ml Obtlgationt for ttit 
Sdantlfic Rasoarch Infrattructuro at 
Unlversltiet/Colloijea (Fiscal Years 196& 
1982) 



1974, with the passage of tlie National Research Services Awards (nr.sa) 
authorixation, Niirs fellowships and traineeshipb were formed to include 
payback provisions and to exclude recipients pursuing health profes- 
sional degrees. Another agency official indicated that these restrictions 
led NIH to enhance & series of career development individual research 
project awards. Thei^e awards allow Ni!i to support >.)U.*g investigators 
beginning their careers, and experienced investigators wishing to 
uevel p new research expertise, without the payback restrictions of the 
training awards. The career development awards at niii are in addition 
to their fellowship and traineeship awat ' >. 

The bulk of federal training a\;ards are to students pursuing graduate 
degrees or to postdoctorates within a few years of having received a 
Ph.D. NSF offered two training programs of a different type, now discon- 
tinued, for senior investigators, namely, senior Postdo< toral Kellow^ 
ship and Senior Foreign Scientist Fellowship Program. 
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Trends in Institutional Support 

This section corresponds to the Federal Support category of general sup- 
port, which includes funding mechanisms for nonspecific or generalized 
purposes related to scientific research at universities. As figure 3.6 
shows, no trend data is available on the category ''general support* 
before 1971. Before this time, it was part of another category called 
"other s/E activities" (other science/engineering activities). In 1971, the 
federal government njported $105 million (in constant 1972 dollars), or 
4 percent of total obligations for science research in institutional sup- 
port, and by 1982, funding in this category had dropped to $38 million, 
or 2 percent of tlie total. The figure shows that institutional support 
declined after 1971 except for a brief period from 1973 to 1974. 

Institutional Su p port 

(In Constant 1972 Dollars ) 

200 Doitars in Million* 

175 

ISO 

129 




1903 1967 1972 1977 1992 



Source: GAO. bftMd on fodetti Suppocl dati. 

Flgurt 3,6: Ftd*nil ObUgatlont for th« 
Sc'antiflc RtMarch InfnittniCturt at 
UnlvartlUae/Cotlagi^a (Fiscal Years 1971- 
198?) 

We found five programs of a broad institutional nature clustered in the 
1960's, all of w^ich were discontinued by the early 1970's. These pro- 
grams were: nsf's Institutional Grants for Science, NASA's Sustaining 
University Program, nsf's Science Development Program, Nin's Health 
Science Advancement Award Program, and dod's Project Themis. We 
also found two smaller, more focused institutional programs developed a 
decade later. A brief aiscusslon of each of these seven programs follows. 
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Discontinued Institutional 
- Programs 

Although NiH's Biomedical Research Support Grant is the only program 
of its type in existence at this time, nsf*s Institutional Grants for Science 
(196I-I974), like the current nih Biomedical Research Support Program, 
were formula awards based on past awards, and, like the NiH program, 
were meant to maintain university research capacity. 

In addition to NSF's formula program, four mjjor discontinued programs 
were created either to create research expertise that did not exist or to 
increase expertise beyond what did exist Unlike the formula program, 
funding for these programs was based on a plan submitted to the agen- 
cies outlining their proposed development. NASA's Sustaining University 
Program (1964-1971) was created to develop a national aerospace 
research and training capability where none existed before, nsf's Sci- 
ence Development Program (1964-1972) and Niifs Health Sciences 
Advancement Award Program (1966-1974) were also creJited about ih\ 
same time. These programs, wliich liave also been termed "centers of 
excellence" programs, set a precedent in federal funding of university 
research because, unlike pievious awards made on the basis of demon* 
strated excellence, they were awarded largely on the basis of potential 
to develop research excellence. Both of these programs appear to have 
been the institutional response to the I960 Seaborg report. Scientific 
Progress , the Universities , and the Federal Government , produced by a 
panel of the President's Science Advisory Committee calling for a doub- 
ling of the nation's centers of excellence. A fourth program, dod's Pro- 
Jcct Themis (1907-1971) was designed to support research programs at 
diversities not heavily engaged in research for the federal government. 

1 wo smaller, more focused institutional programs were developed a 
decade later, doe's University Institutional Research Grants Program 
(1976-1982) was designed to develop botit research capability and man- 
power in energy research. A doe evaluation of this program showed Uiat 
every dollar of the institutional award drew 5 dollars of additional sup- 
port for follow-on research from doe or other sources. In addition, mii's 
Biomedical Research Development Grant (1977-1983) assisted universi- 
ties that were not capat je of qualifying for the ongoing Biomedical 
Research Support Grant. 

Agency Comments and 
GAO's Response 

The agencies generally commented tliat tliey felt the report was inform- 
ative and useful. Five of the six agencies specifically commented tliat 
they support the research infrastructure through all six funding mecha- 
nisms in that research projects generally provide for some equipment 
purchases and graduate research assistantships on these projects. We 
have noted and emphasized this point throughout the text where 
appropriate. 

All six agencies suggested technical and editorial clianges to the report. 
Where appropriate, we have incorporated these suggested clianges into 
the report text. 
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Chapter 4 



Funding Mechanisms Used 
by Seven Nonprofit 
Foundations and Associations 



For purposes of comparison with the federal system of support for uni- 
versity scientific research, tlie House Committee asked us to collect 
information on the funding mechanisms used by private foundations 
and voluntary associations in support of university scientific research. 
We chose lh.e seven largest reported givers to science research at univer- 
sities among U.S. foundations and voluntary associations for fiscal year 
1984 and colleca^d data on their systems of funding based on telephone 
lnler\iews and publically available documents. We did not find any new 
or distinct mechanisms used by the foundations and associations that 
were not already used by the federal government. 

The foundations and associations we reviewed were, the Alfred P. Sloan 
Foundation, the Whitaker Foundation, the Andrew Mellon Foundation, 
the Edna NJcConnel Clark Foundation, the American Cancer Society, the 
American Heart Association, and the American Diabetes Association. 

The seven nonprofit foundations and volunuiry associations provided 
$75 million to universities in 1984 in support of scientific research. 
These funds were In the form of individual research projects, support to 
fund research centers, fellowship awards, and suppoit to build facilities. 
For each of the funding mechanisms identified by the foundations and 
jissociations. we found an equivalent in the current federal system of 
funding mechanisms. The foundations and associations we contacted did 
not identify two mechanisms that were identified by the six federal 
agencies, namely program project support and general institutional 
sup|)ort. 

Table 4.1 shows the relative magnitudes of support for I9M that each 
of the seven l'.S. foundations and :iSs<Kiations gave to science research 
at universities and colleges. 



Like the federal system, foundations and associations give most of their 
funds through individual project support. Eighty -six percent of these 
organizations' dollars wiis through this mechanism, sis opposed to 71 
percent for the federal government. As tables 4.2 through 4.4 show. 16 
types of individual research awards were Identified across the founda- 



Individual Project 
Support 





Foundation 



AmcncanCanccf Society 



Alfred p Sioan F oundation " 
Andrew Mellon Foundation 

Whitaker Foundation 



TotAl funds 
reported Percent of 
1984 ^ta! 

5 



4.071.850 



Award 
decision 



Cost shartng 



6.200,000 



t^Cf review 

Pccrrftvtcw" 

Peer review 
arxJ internal 
review 



Not required 
Not required 



Not requucd 



Amcfican Heart A s sociattOA 
American Diatx t es Association 
Edfia WcConrvcll Clark FourKJatiorT 



Total 



2.977.000 

_^y74^qoo 

KM.OOO 



2.y^.000 



4 

' 8 

less than 1 



Peer review 
and internal 
review 



Not required 



Peer review 

P eer revie w 

Peer review 
arxj internal 
review 



Not re quKCd 
No t required 

Not required 



FUNOINQ MECHANISM 



575,208*150 



190 



Individual project suppoct 



Center support 
Special training necdi 



776,350 
5.500.000 



86 



Major cquipff'^^nt and facilities 



4.054.80G 



Total 



877.000 



$75,208,150 



100 



Sowce- GAO. bmd on Sala lepcyted by seven (ou'/Jationj ind sssoeiationj 



Tabis 4.1: S«v«n U.S. FountHUonf And AssoclaUoni" Funding of Science Research at UnlveraKle* and Colleges tlSeo) 
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tions and associations we reviewed, and among these, 10 were targeted 
to specific recipients, 6 to new investigators (refer to table 4.3), and 4 to 
experienced investigators (refer to table 4.4). The six remaining awards 
(table 4.2) were not targeted to a specific type of recipient. These six 
types of awards accounted for 84 percent of the total funds reported by 
these seven' U.S. foundations and associations. 



Spontcr 


Type of award 


Total size — 

ISo4 


Average 
size 


Amtrican Cancer 
Society 


Research & Clinical Investigator 
(2-year award. Pays for indirect costs 
up to 25 percent of direct costs ) 


$47,130,000 


$107,602 
(2 years) 


Alfrtd P. Sloan 
Foundation 


Individual Research Project 
(May also l5e used for meetings, 
seminars, workshops under ^.(XX), 
Does not pay rdirect costs, l-year 


151,850 


21,700 


Edna McConnell 
Clark Foundation 


Traditional Research Project 
(Foundation uses a strategic plan to 
direct research programs. Pays up to 
12 percent of direct costs for indirect 
costs. 2-year award.) 


2.900.000 


50.000- 
75.000« 


Andrew MoIIon 
Foundation 


Single Project Grants 
(May actually fund a single investigator 
or group of investigators Does not pay 
salary of researcher or indirect costs. 3- 
year award.) 


1.800.000 


200.000 
(3 years) 


American 
Diabetes Assoc. 


Feasibility Grants 

(Seed money for new ideas to develop 
preliminary data in order to qualify for 
another source of funds, such as NIH 
Does not pay salary of researcher or 
indirect costs. 2-year award.) 


75.000 


25.000 


American Heart 
Assoc. 


Research Grants in Aid 

(Pays indirect costs up to 10 percent of 

direct costs. I- to 3-year award.) 


3.200.000 


32.000 



•As reported to GAO. 



Source: GAO. based on data reported by seven (oundalwis arxJ associattons 



Ttbl« 4.2: 8«von U.S. Foundations' And 
Associations* Funding of Individual 
Project Support (1984) 
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Sponsor 


Type of award 


Total size— 
1984 


Average 
size 


AmoricBn Csncor 
Society 


Institutions! Rp<!P;)rrh f^rsntQ 

(Granted to university to choose 
recipients. Allows a new investigator to 
develop research expertise in order to 
be able to compete in regular research 
awards. Pays for indirect costs up to 25 
percent of total direct costs. t*2 year 
award.) 


$2,300,000 


$20,000- 
70000* 


American Cancer 
Society 


Junior Faculty Research Awards 

(For recent postdoctoral students. Does 

not pay indirect costs 3'year award.) 


I.IOO.OOO 


20.000 


American 
Diabetes Assoc. 


Research & Development Awar'i 
(2*year award.) 


25.000 


25.000 


Whitaker 
Foundation 


New Investigator Research Award 

(\ or 2 nrinrinlp invP^tinatorQ uiithin m 

years of recgjt of Ph D. Pays indirect 
costs up to 20 percent of direct costs 
1- to 3'year award.) 


2.100.00O 


50.000 


Andrew Mellon 
Foundation 


Research Career Awards 
(Granted to university to choose 
recipients. Awardees are new 
investigators who need to develop a 
research record. Last award in 1982 
Does not pay indirect costs. 3-year 
award.) 


0 


225.000^ 
500.000* 
(3 years) 


American Heart 
Assoc. 


Established Investigators Award 
(To assist young physicians and 
scientists to develop research careers. 
Does rot pay indirect costs. 5'year 
award.) 


$2,300,000 


34.000 



*As reported to GAO. 



Source GAO. Iwsed on data reported by seven foundations and associations 

Table 4.3: Sev^n U.S. Foundations* And 
Associations* Funding of Individual 
Project Support (l984)(New Investigators) 

Duration 

Most of the types of awards reported under individual project support 
varied in duration from I to 3 years. Seven, almost half, of the awards 
were for 1 to 2 years, two were for 1 to 3 years, and three were for 3 
years. There were four exceptions, a new investigator research award 
from the American Heart Association for 5 years; two experienced 
investigator research awards from the American Heart Association and 
the i^nierican Cancer Society, and a research career award sponsorrd by 
the Andrew Mellon Foundation for which no new awards have been 
given since 1982. 
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Sponsor 


Type of award 


Total size— 
1984 


Average 
size 


American Cancer 
Society AwQrd 


Research Professorships 
(Award to an excellent scientist. 25 
active at any time. About 25 percent of 
recipierits are nobel laureats. Does not 
pay indirect costs. 5"yesr award ) 


Not available 


$40000 


American Cancer 
Society Award 


Scholar Grants 

(To allow an established investigator to 
go to another institution for short-term 
study. Pays an institutional allowance of 
$2.000. 2year award.) 


$149,300 


35.000 


American Heart 
Association 


Career Investigatorships 
(No new awards since 19S9. Includes 
salary, department allowance, and 
project grant, but does not pay indirect 
costs, bfetime award.) 


1984: Not 
available 


Not available 


American Cancer 
Society 


Faculty Research Awards 
(Salary support to relieve faculty of 
clinical or teaching duties to allow them 
to do research. Pays institutional 
allowance of $1.000. 5-year award.) 


1.545.200 


$30,000 



Source: GAO. based on data repofled by seven foundations and associations 



Table <r.4: Sr^en U.S. Foundations' And 
Associations' Funding of Individual 
Project Support (l984XExperienced 
Investigators) 

Award Review, Ctost 
Sharing, and Indirect Costs 

All of the foundations and associations use either peer review or a com- 
bination of peer review and internal review in decidir award recipi- 
ents None of the seven institutions explicitly require cost sharing on 
their awards. However, some awards may require the universities to pay 
the salaries of researchers and the indirect costs of research, and there- 
fore, implicitly require cost sharing. Regarding reimbursement to uni- 
versities for the indirect costs of performing research, the foundations 
and associations varied in their policies, from not paying indirect costs, 
to paying up to 25 percent of the direct cost rate to cover indirect costs, 
to providing an allowance to the university to cover indirect costs. 



Program Support 

The foundations and associations did not identify any mechanisms sim- 
ilar to the program project type of mechanism used by the federal 
agencies. 
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Sponsor 



TVpft of awerd 



Rgtaarch FacllHie* 
Whitoker 



Total size— 
1984 



Average 
size 



Research Facilities Construction 
Foundation (For research facilities at universities 

where Mr. Whitaker was involved. No 
new awards in 1984. Annual 
supplernents made to previous awards. 
Does not pay indirect costs.) 



S 877,000 Not available 



Research Centers 
Andrew Mellon 
Foundation 



Alfred P. Sloan 
Foundation 



center Grant " 
CTo provide training and research 
opportunities for young researchers in 
clinicaJ epidemiology. Does not pay 
indirect costs. 3-year awards.) 



Multidisciplinary Centers 
(Seed money to establish a research 
center of multiple disciplines for a long- 
term program of training and research 
in cognitive sciences. Able to generate 
ov/n sources of funds after foundation 
support ends Pay up to 15 percent of 
direct costs to cover indirect costs. 3- 
to 5year award ) 



4,400.000 $628,000 



1.100.000 



Source. GAO. based oo data repofted by seven foundatwos and associations 

Table 4.5: Seven U.S. Foundations* And 
Associations' Funding of Research 
Centers and Facilities (i984) 



3 types. 
500.000/3 
years 
1.000.000/5 
years 
2.5OO.0OO/5 
years 



Center Support 

As table 4.5 shows, the foundations and associations identified two pro-' 
grams for the purpose of establishing centers. The Andrew Mellon Foun- 
dation center grant establishes a center to provide training and research 
opportunities for young researchers in clinical epidemiology. The Alfred 
P. Sloan Foundation's Multidisciplinary Centers Program provides seed 
money to establish multidisciplinary research centers in the coimitive 



Duration, Award Review, 
Cost Sharing, and Indirect 
Costs 

The Sloan Foundation's center awards, made for 3-5 years, are granted 
on he basis of peer review. They do not require cost sharing anfpayun 
to 15 percent of the direct costs to cover indirect costs. The Mellon Foun- 
dation s center awards, made for 5 yea«, do not require cosrsharing 
and do not reimburse indirect costs. 

Special Training Needs 

t1j£ of fw/rHr'' ^°""'^^«<"^ associations identified seven 
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to do research: specifically, the American Cancer Society's physician 
research training fellowships, and the American Heart Association's 
medical student research and clinician scientist research awards. The 
American Diabetes Association offers a 1-year predoctoral fellowship, 
and the Sloan Foundation offers a dissertation fellowship in math and 
economics as well as a research fellowship. Additionally, the American 
Cancer Society has a postdoctoral fellowship. 





Type of award 


Total ehce^ 
iS84 


Average 
elze 


Americtn Cancer 
Society 


Postdoctora} Fellowships 

(For young investigators to develop an 

independent research career. Pays an 

institutional allowance of $1,000. 1-year 

award.) 


$112,500 


$15,000 


American 
Diabetes Aesoc. 


Fellowships 

(Does not pay indirect costs. 1 year of 
support.) 


0 


15.000 


AKred P. Sloen 
Foundation 


Research Fellowships 
(To stimulate research in specified 
areas. May allow up to 15 percent of 
award for an institutionaf allowance, but 
m 1984. rxjt allowed. May be used for 
equipmen!. summer support, travel, or 
other purposes approved by university.) 


2.300.000 


25.000 


Alfred P. Stoan 
Foundation 


Dissertation Feilowshipi 
(Limited to math arvd economics as they 
feel there are other available sources of 
funds for laboratory scientists. Does not 
pay indirect costs, but does pay tuition. 
I'year award.) 


520.000 


8.000 
+ tuition 


American Cancer 
Society 


Physician's Research Training 
Fellowships 

(To get more M.D,s involved in cancer 
research. Includes an institutional 
allowance of $1.000. 1- to 2-year 
award.) 


248.300 


15.000 


American HaatX 
Aesoclatlon 


Vedfcal Student Research Fellowship 
(To encourage medical students to do 
research. Indirect costs are not 
reimbursed, but $1,500 is paid to 
institution for training expenses. 3-year 
award) 


$285,000 


$9,500 


American Heart 
AtsocUitlon 


Clinician Scientist Awards 
(To encourage talented young 
physicians to undertake career in 
clinical investigation. Does not pay 
indirect costs. 5-year award.) 


589.000 


42.000 



Source: GAG. b&swS on data from sovcn foondatiofts and associations. 



Tabfe 4.6: Seven U.S. Foundations* And 
Ataocfatlons' Fundfng of Special 
Training Needs (1984) 



Foundations and associations identified two training programs as 
having been developed because not enough money was available from 
other sources in the specified area; the Sloan Foundation offers disserta- 
tion I'ellowships specifically in math and economics, and the American 
Cancer society offers postdoctoral fellowships in cancer research. 
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Duration, Award Review, 
Cost Sharing, Indirect Costs 

Five of the types of training awards were funded for 1 to 2 years, one 
for 8 years, and one for 5 years. All of these awards were made on the 
basis of peer review, and none required cost sharing. Indirect costs for 
training mechanisms often take the form of a cost-of-education allow- 
ance to an institution to pay for tuition and other miscellaneous 
expenses. The policies of the foundations and associations regarding 
paying the university indirect costs in addition to the direct award to 
the student vary from not allowing an institutional cost-of-education 
allowance to designating an amount to the institution. 

Major Equipment and 
Facilities 

As table 4.5 shows, the Whitaker Foundation identified one program to 
provide research facilities at universities where Mr. Whitaker was 
involved. No specific programs to provide for renovation or purchase of 
m^or equipment were identified. 

Duration, Award Decision, 
Cost Sharing, Indirect Costs 

The research facilities construction grants from the Whitaker Founda 
tion are provided on an ad hoc basis. Awards are granted on the basis of 
internal review; they do not require cost sharing, and they do not pay 
indirect costs. 

Institutional Support 

No foundation or association programs were identified that corre- 
sponded to the institutional category used in this study. 



Summary 

In sunmiary, the foundations and associations make research awards to 
universities through mechanisms similar to those used by the federal 
government. The private foundations and voluntary associations that 
provided data did not report any funding mechanisms that are not 
already in use by the federal government. Conversely, we found that 
they do not make awards through some of the mechanisms used by the 
federal government, namely, program support and general institutional 
support The seven found ationb and associations place a greater rehance 
on the direct support of research (93 percent) than does the federal gov- 
ernment (89 percent), but less on the infrastructure of research (7 per- 
cent) than does the federal government (11 percent). 
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Ihe foundations and associations, liice the federal government, rely 
more on peer review than internal review for award decisions. They do 
not have cost-sharing requirements, whereas this requirement varies 
among federal agencies. Policies regarding reimbursement of indirect 
costs at the foundations and associations vary from not reimbursing 
indirect costs to reimbursing up to 25 percent of the direct costs to cover 
indirect costs. The federal agencies, on the other hand, have a more con- 
sistent policy for reimbursing indirect costs within so.ne of the funding 
mechanisms. 
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Appendix I 



Data Elements of Federal 
Funding Mechanisms 



Appendixes II-VII present a catalogue of the funding mechanisms used 
by six federal agencies to fund scientific research at universities. Six 
categories of funding mechanisms form the divisions within the cata- 
logue: individual project support, program support, center support, 
training, equipment and facilities, and institutional support. Please see 
figure 1.1 in chapter I for definitions of these six mechanisms. 

The six categories of mechanisms apply across all six agencies, which 
makes it possible to organize this catalogue by funding mechanism 
rather than by agency. However the catalogue shows many variations 
within these six categories as reported by the individual agencies. 

Each funding mechanism will be described in the following format. 



Primar y Objective - A brief description of the purpose to be achieved by 
the funding mechanism. 

Time in Effect: The year when the mechanism first came mto effect, 
when applicable, the year the mechanism was discontinued. Present 
nieans that the mechanism was in effect during fiscal year 1984. 

How Large an Effort : For current mechanisms, the following is provided 
only for fiural year 1984. If agency distinguished between grant, cooper- 
ative agreement, and contract, we indicate such distinction. 

• Total Funding Level: Total fiscal year 1984 obligations. 

• Number of Awards: The number of awards made in fiscal year 1984. 

• Average Award Size. As reported by agency. If not reported by agency, 
the total funding level is divided by the number of awards. 

• Average Duration of Award. The amount of time contingent on yearly 
appropriations that an award is intended to cover without having to be 
competitively renewed. For example, a 3-ye*xr award is intended to pro- 
vide 3 years of support for a research project. At the end of 3 years, the 
researcher(s) must apply competitively for a new award. 

Award Decision Process : Orte of two types will be identified, peer 
review, in which scientific experts from outside the agency assist ii* 
deciding who will receive an awanJ. In this case, each agency has estab- 
lished its own procedure for peer review. The second type is internal 
review, in which experts within the agency decide who will receive an 
award. In some cases, agencies who use internal review, will, on an ad 



Agency and Award 
Title 
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lioc basis, consult external experts before making a decision, but this is 
not a formal process. 

Ck)st Sharing : Indicates whether the funding mechanism requires that 
the research-performing organization share in the cost of research. This 
varies by agency, and some agencies have statutory requirements for 
cost sharing. 

Indirect Costs : Indicates whether the agency reimburses the research- 
performing organization for the costs associated with maintaining the 
capability to perform research; for example, maintenance of facilities, 
utilities, or administrative salaries. 

Other Significant Characteristics : This section was included if, :n our 
view, additional available information was significant. 

For discontinued programs the format may include the following 
categories: 

How Large an Effort . Includes the total obligations over the life of the 
program, if available. Alternatively, information is provided on the total 
number of awards made during the lifetime of the program. 

Award : This is highly variable due to the differing availability of data 
for the discontinued programs. All award information we gathered on 
aver'' je size of award, duration of award, decision process, cost sharing, 
and indirect costs is included in this section. 

Reason for Implementation . When it was possible to isolate specific rea- 
sons, this section is used to indicate special or unique reasons for imple- 
iTienting the specific program. 

Reason for Termination When it was possible to isolate specific reasons, 
this section indicates why the program was terminated. 

Evaluations . As applicable. This seciion identifies evaluations that have 
been performed on the specific program. 
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Appendfacll 

Individual Project Support 

NIH 

Individual Research 
Project 

Primary Objective ; To support a discrete, specified research project to 
be performed by a named investigator(s) in an area representing his/Iier 
specific interest and competence. 

Time in Effect : 1961 to present. 



• 




Fiscal Year 1984 






Total Funding 
Level 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


Grants (92%) 


$1,566,102,018 


13.152 


$121,947 


3 years 


Contracts (6%) 


95.634.011 


396 


241.r>00 




Cooperative agreements (3%) 


46.290.600 


307 


165.944 


* 


Total 


XI, 708.026,629 


13.855 




• 



*Not avaiiabte. 



Award Decision Process ; Peer review (for grants and cooperative 
agreements). 

Cost Sharing : 3-5 percent. 

Indirect Costs . Reimburse at full negotiated indirect cost rate except for 
selected contracts. 

Other Significant Characteristic s The grant the primary instrument of 
choice for NiH. Cooperative agreements are used selectively , tlie mjyor 
user is the National Cancer Institute for testing cancer drugs. Contracts 
and grants are used for clinical trials. 

More than 50 percent of nih's funds to universities for research are 
awarded through this mechanism. 
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NSF 

Individual Research 
Project (Grant) 



Time in Effect: Early 1950's to present. 



^ n>cgl Year 1984 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Averege 

Duration of 
Award 


$742,000,000 


11,082 


$67,000 


2'ZyoBTn 



Award Decision Process : Peer review. 



Cost Sharing ; Statutory cost sharing averaged over institution with 1- 
percent minimum on each award. 

Indirect Costs: Reimburse at full negotiated indirect cost rate. 

Other Significant Characteristics: This is the basic mechanism for most 
of NSF s programs. According to an nsf official, it is a flexible mecha- 
nism, allowing NSF to a(^ust to a wide range of circumstances. 

The principal change in this mechanism in recent years has been the 
delegation of much administrative decision making to the instituUons, 
thus reducing the paperwork burden on universities and nsf. and 
increasing flexibility. 



A subcategory within this mechanism is directed specifically at minority 
researchers; the other characteristics are similar. 
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NASA 

Individual Basic 
Research Project 

Primary Objective ; Support of an individual investigator pcrfonning 
!ong*range basic research. 

Time in Effect : 1959 to present. 







Fiscal Ytar 1984 






Total 
Funding 
Level 


Numtxtr of 
Awards 


Average 
Award Size 


Average 

Duration of 
Award 


Grants 


$113,986,000 


1.674 


$68000 


• 


Contracts 


82.799.000 


428 


193.000 


• 


Cooperative agreements 


16.211.000 


331 


49.000 




Total 


$212,996,000 


2,433 




• 



*^4ot avftaab^e. 



Award Decision Process . Awards made in the space sciences area are 
pccf reviewed, awards made m the air and space vehicles technologies 
areas are reviewed by Nasa technical experts. 

Cost jharing . According to NASA, use of cost-sharing clauses in univer- 
sity rcscarcli awards is minimal. 

Indirect Costs : Reimburse at full negotiated in^'Vect cost rate. 

Other Significant CharaLtcnstics . About two-thirds of nasa's individual 
researcli projects are funded tli rough grants. The individual basic 
researcli project makes up 96 percent of nasa*s support for rcsearclt per 
formed at universities. 
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DOD 

Individual Research 
Project 

Primary Objective Funding for an individual investigator performing 
research In support of the national security mission of dod. 

Time in Effect: 1946 to present 



Fiscal Y—r19S4 



ToUI 

Funding Numb«f of 



Avorage 
A forago Deration of 



Grants 


■ 


595 


$92,000 


■ 


Contracts 


• 


2.253 


124.000 


• 


Total 


$334,265,000 


2,046 




3 years 



ftotsvaiablo. 

Award Decision Pr ocgis: Internal review. 

Ckwt Sharing ! Encouraged, but not required. 

Indirect Costs : Reimburse at full negotiated indirect cost rate. 
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DOE 

Individual Research 
Project 

Primary Objective : Support of an individual performing research in a 
field of programmatic Interest to doe. 

Ti me in Effect : Late 1950's (ABC) to present (DOE). 





Total 
Funding 
Level 


NVmber of 


Average 
Award SIxo 


Average 

Duration of 
Award 


Grants 


• 


422 


$86,000 




Contracts 


• 


1.041 


179.000 




Tot^i 


$223,211,000 


1.483 




2yeart 



Award Decision Procesa : Most an» peer reviewed. 
CostSliaring : Not required. 

Indirect Costs: Reimburse at full negotiated indirect cost rate. 

Other Significant Cliaracterifiticfi According to a loiowledgeable agency 
official, grants tend to be used by newer offices within doe. These often 
are offices transferred from agencies where grants were used (for 
example, solar research, wliich came from NSF, uses grants). The older 
offices use the special research contract, which had its beginnings in 
AEa In 19S5, however, most research projects will be issued as grants. 

About 77 percent of doe's direct funding for university research is 
through this mechanism. 
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USM 

Special Research 
Grants 

Oyective: Support of an individual performing research on 
ImrZ '''' ^""P^^^ the Sla 

Time in Effect; 1966 to present. 



— FItCilVMr1984 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 

Duration of 
Award 


$25,462,624 


306 


$83,211 


1*5 years 



Decision Proc«i.s : Some are awarded at congressional discretion, 
and some are awarded through competitive peer-review panel. 

Cost Sharing: No requirement. 

M^^: Some grants allow for reimbur^ment of indirect costs, 
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USDA 1 
Competitive Research 
Grants 

Primary Objective : Support of an individual performing research in 
selected high-priority areas related to plant science and human 
nutrition. 

Time in Effect : 1978 to present. 



FUcalYssrlSM 








Average 


Total Funding Level 


Number of 


Average 


Duration of 


Awards 


Award Size 


Aw'ird 


$14,766,176 


193 


S76.609 


1-5 years 



Award Decision Process : Peer review. 
Cost Sharing : Not required. 

Indirect Costs : Reimburse at full negotiated indirect cost rate. 

Other Significant Characteristics : The competitive grants complen^ent 
the research of the traditional agricultural research community by 
obtaining the participation of research scientists throughout the entire 
U.S. scientific community. Recipients include academic, industrial, and 
other government organizations. Colleges and universities receive 90 
percent of the total funds. 
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USDA 

Individual Research 
Project (Forest Service) 

Primary Obfective: Support of an individual performing research. 
Time in Effect : 1954 to present. 



Rscal Year 1984 





Total 
Funding 
Level 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


Grants 


$732,000 


27 




2 years 


Contracts 


132.000 


7 


18.857 


1.5 years 


Cooperative agreements 


6.225.000 


357 


17.436 


2 years 


Total 


$7,089,000 


391 




a 





Award Dt yision Process ; Internal review. 



Cost Sharing : Cooperative agreements. 20 percent required. Grants and 
contracts: cost sharing not required, but encouraged. 

Indirect Ck)sts : Cooperative agreements: not allowed. Grants and con- 
tracts: reimburse at full negotiated indirect cost rate. 

Other SiKnificant Characteristics: The m^ority (88 percent) of these 
awards are made through cooperative agreements as it is Forest Service 
po icy for Its scientists to work closely with the research scientists at the 
universities. 
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USDA 

Individual Research 
Ftoject (Agricultural 
!ctesearch Service) 

Primary Objective : Support of an ; divid lal performing research. 
Time in Effect : 1937 to present. 



Rscal Year 1984 





Total 
Funding 
Level 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


Grants 


$5,011,220 


22 


$227,782 


3 years 


Contracts 


631.915 


16 


39.494 


3 years 


Cooperative agreements 


45.489.667 


565 


80.512 


3 years 


Total 


$51,132,802 


603 




3 years 



Award Deci sion Process : Internal review. In 1985 will begin to use more 
external reviewers of proposals 



Cost Sharing: Cooperative agreements: cost sharing is not required. 
Grants and contracts: not required, but indirect costs are treated as cost 
sharing. 

Indirect Costs: Cooperative agreements, reimbursement of indirect costs 
are not allowed by statute. Grants and contracts, allowable, but are usu- 
ally negotiated out and treated as cost sharing. 

Other Significant Characteristirs The awards are largelj made through 
cooperative agreements (89 percent) because of the collaboration 
r^uired between the agency and university researchers. 
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Nm 

New Investigator 
Award (Grant) 

Primary Ob j ective : To support the basic and clinical studies of newly 
trained investigators so that they remain active during the develoD- 
mental stages of their careers. 

Time in Effect : 1971 to present. 



FUcalY-iJirlflM 


TotsI Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


$40,140,651 


812 


$49,610 


3 years 



Award Decision Process : Peer review. 
Cost Sharing : 3-5 percent. 

"ndirect Costs: Reimburse at full negotiated indirect cost rate. 
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NSF 

Presidential Young 
Investigator Award 

Priinary Objective : This award provides initial support for promising 
young scientists and engineers. 

Time in Effect : 1984 to present. 



n«calYear1S84 





—Number of 




Average 


Total Funding Level 


Average 


Duration of 


Awards 


Award Size 


Award 


$23^000 


200 


$59,000 


Syears* 



•Nonrenewatte. 



Award Decision Process : Special two-tier pane! review by outside 
experts: first tier is within disciplines, second tier selects across disci- 
plines from leaders in first-tier evaluation. 

Cost Sharing : Statutory cost sharing for first $25,000 of annual amount 
averaged over institution with i-percent minimum on each award. NSF 
will match up to $37,500 of additional industrial cost sharing for spe- 
cific awards for a maximum of $62,500 per ><*ar from nsf and $37,500 
from industry. 

Indirect Costs : Reimburse at full negotiated indirect cost rate. 

Other Significant Characteristics . This program encourages coupling 
between industry and acadr as well as attracu promising young 
people to academic careers. 
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DOD 

Young Investigator 
Award (Cont»^) 

aknay Ofejectiis: To identify young scientists and engineers who show 
e^Uonal promise for doing creative research and tolupport their 

Time in Effert:; New program, 1985. 

FtecaPfear 1335* 



. Avtrcg* 

^^^--^i-^^i ""y^^i '^"^ ssgi 

$600.00Qcommitted ,2 $50.0oy 3years 

•No pfosram in 1984. now program beginning 1965 
^As reported by agency, this is nwwnom value of uttattS, 

Award Deci Bion Process : Internal revic.v. 

C ost Sharing : Not required. 

Indirect Costs: Reimburse at fuU negotiated indirect cost r^ite. 



75 



67 



DOE 

Young Investigatx)rs in 
High Energy Physics 

Primary Objective : To give initial research support to recent Ph.D. 
physicists. 

Time in Effect : 1975 to present. 



FItcal Year 1984 





Number of 




Aver8g« 




Average 


Duration of 


Total Funding Levol 


Awards 


Award Size 


Award 


$1,000,000 


15 


$50,000 


3 years* 



'^Jonrenewabte. 



Award Decision Process : Peer review. 
Cost Sharing : Not required. 

Indirect Costs : Reimburse at full negotiated indirect cost rate. 
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NIH 

Career Awards (Grant) 

Primary objective: Support for developing an individual's 
research through performance of research in new areas. 

Time in Effect : 1968 to present. 



Total Funding Lave! 

$35.588.223 

•Not induded because o! great vanatjon in the awards. 

Award Decision Process: Peer review. 
Cost Sharing : Not required. 



Average 

Number of Average Duration of 
Awards Award Size Award 

830 • 5 years 



Indirect Costs: Reimburse up to 8 percent of total allowable direct costs. 

Other Significant Characteristics: In the earl> l970's, NiH's traditional 
training awards were terminated, and the National Research Service 
Awards (NRSA) authorization was passed, nrsa training awards have a 
payback provision and cannot be awarded to persons pursuing a health 
professional degree (m.d., d.O., d.d.s.). The career development awards 
allow NIH the flexibility of providing for research guided by a mentor 
without the nrsa provisions. 

There are four variations of these awards: 

Research Scientists Award for an established scientist ($989,562. 19 
awards); 

Modified Research Career Development Award for young scientists 
($22,854,780; 583 awards); 

Clinical Investi}?ator Award for medical scientists ($9,495,776: 191 
awards); and 

Physician Scientist Award for clinicians ($2,248,105; 37 awards). 
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NIH 

Research Career 
Award (Discontinued 
for New Awardees) 

Primary Objective: To provide stable career positions for established 
investigators of high competence. 

Time in Effect: 1961-1964. Last new award made in 1964, but original 
awardees still receive annual supplements. 



How UfM an Effort 


Total Funding Lavtl 


Number of Awards 


$82,000,000 expended, as of 1984 


60 awards in 1984 



MM- The award was a gra;it for salary support until retirement. 
Recipients still competed for project grants to perform research. Prefer- 
ence was given to scientists 44 years old or younger. 

Evaluations : A recent evaluation of this mechanism, performed by Niii, 
found that the research career recipients performed as well ay, and in ' 
some cases better than, their contemporaries in their subsequent 
careers. (The Research Career Awar d (K06y- A 20-v ear Pm;gp2r2u^ 
and Analysis of Research Productivity , Sppf I984.) 
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DOE 

Distinguished 
Scientist/Engineer 
Grants (Discontinued) 

Pninary^-ective: To support individual investigators performing fossil 
energy research. ^ 

Time in Effect : 1978-1979. 



How Uroe en Effort 


Total Funding L«vo< 


Number of Awards 


$1,200,000 


5 



Award: Three-year grants were totally funded the first year. Grants 
were awarded for peer-reviewed proposals from distinguished scientis^^ 
and engineers, as evidenced by having received an award from a scien- 
tific or professional society. 

Reason for Implementation: Th'^ program was intended to promote 
wider participation by distinguished academic scientists and engineer 

the academic community in fossil energy research as opposed to more 
exotic areas of research. 

geason for Termination- The administering office was reorganized and 
Its budget sharply cut. 
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NSF 

Research Initiation 
Grants (Engineering 
and Information 
Science) 

Primary Objective ' This award provides an opportunity for new faculty 
to initiate research. 

Time in Effect ' early 1960's to present. 



Rtc«lYMr1084 


Total Funding Lovel 


Number of 
Awards 


Averaga 
Award SUo 


Avarag* 

Duration of 
Award 


$8,980,000 


227 


$40,000 


2 years* 



•Nocvenowabte. 

Award Decision Process ; Peer review. 

Cost Sharing ; Statutory cost sharing averaged over institution with 1- 
percent minimum on each award. 

Indirect Costs : Reimburse at full negotiated indirect cost rate. 

Other Significant Characteristics . These grants arc designed to assist 
beginning engineering faculty members. This program is being replaced 
largely by the Presidential Young Investigators Awards. 
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NIH 

AREA Grant 
(Academic Research 
Enhancement Award) 



gmao^OfefecUve: These research awards are made only to small rol- 
leg^. The ptmiary objcrtive of the prt)gran is to assist resonr^ hnL t 



mechanism. 
iHine in Effect,; New program, 1985 



T^L?' Averagi Avorage 

Total rundlng Level /^..i* .! Award SUo Duration of 

SSmloOO (iEgn iate) (eitimate) _Awaird 

^— . 70 ^70.000 u p to 2 years 

•NopfoQftmh iDW.ocwpfoyambegmnbgin 1985 ' "* ' 

Award Decisinn PrrvvKic. pec^ review. 
Cost Sharing : 3-5 percent. 

Indirect Costs : ReimbHnse at full negoUatod indirect cost rate. 
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NIH 

Small Grant 

Primary Objective: T lis is a small, nonrenewable research grant for pre- 
liminary, sliort-term projects. This grant provides flexibility for Initi- 
ating studies. 

Time in Effect - 1982 to present 





Total FundU)g L«vel 


Wunib«r of 
Awards 


Average 
Award Size 


Average 

Duration of 
Award 


$2,721,345 


147 


$18,513 


1 year 



Award Decision Process : Peer review. 
Cost Sharing ; 3-5 percent. 

Indirect Costs: Reimburse at full negotiated indirect cost rate. 
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DOE 

Indirect Funding of 
University Research/ 
Training Through DOE 
Laboratories and 
Operating Contractors* 

Primary Objective; DOE policy is to maximize, to the extent possible, the 
use of DOE laboratory research facilities and rescrrces in enhancing and 
strengthening? university research and training. 

Total Funding Level in Fiscal Year 1984 : $550,000,000. 

Other Signi ficant Characteristics : A significant proportion of doe's uni- 
versity research ftmding is provided indirectly through the National 
Laboratories and other operating contractors: 

subcontracts to university faculty; 

summer and academic year research/training appointments at doe labs 
for facility/students (about 1,400 appointments in 1984); 
use of DOE laboratory facilities by university scientists (At ti,., nine 
mfuor multiprogram labs, about 57 percent of the total operating ♦im.e of 
designated user research facilities at the laboratories is a^ed by univer- 
sity scientists. There are about 50 designated user recearch facilities in 
the DOE laboratory complex); ai^d 

graduate student research at doe labs (about 4,00C graduate students 
annually). 



*AKhough not a fomwJ Amding mcchanlsiii as defined In this report, include this description 
htause DOE emphasliad its importance In funding research peifonned by university scientists. 
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Program Support 

NIH 

Program Project Grants 

Primary Obiective; A «y '^^m of research activities and projects directed 
toward a well-defined .cjearch program. It may also support certain 
basic resources used by the groups in the program. 

Time in Effect: 1962 to present. 



n«r-jilYMr-IMA 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


$285,559,747 


449 


$687,886 


4 years 



Award Decision Process: Peer review. 
Cost Sharii ^g: 3-5 percent. 

Indirect Costs: Reimburse at full negotiated indirect cost rate. 
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NSF 

Research Program 

PrimaryObJective: Support for a number of investigators in a coherent 
area of research. 

Time in Effec t: 1950's to present. 



RscaJ Year 1984 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Avtfsga 

Duration oi 
Award 


$80,000,000 


78 


$1,000,000 


2^ years 



Award Decision Process- Standard nsf peer review with added emphasis 
on site visits. Large projects require National Science Board approval. 

Cost Sharing ; Negotiated in each case. 



Indirect Costs: Reimburse at fuU negotiated indirect cost rate (reim- 
bursed on the basis of direct costs less m£Uor eiiUipment. according to 

NSF). 

Other Significant Characteristips; Uses mostly grants (94 percent of 
awards), but contracts (3 percent) and cooperative agreements (4 per- 
cent) are also used depending on the nature of the project. 
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NASA 

Joint University 
Program Grants 

Bimary Objective: To accelerate the integration of new control technol- 
ogi^ into the air traffic control system and to encourage graduate study 
in the area. ' 

Time in Effect : 1979 to present. 



RscalYear 1984 


Totfil Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


$150,000 


3 


SSOXXX) 


3 years 



Award Dpoi sion Process: Internal review. 



Cost Sharing: According to NASA, use of cost-sharing clauses in univer- 
sity research awards is minimal. 

Indirect Costs: Reimburje at full negotiated indirect cost rate. 



Hi) 



78 



NASA 

Computational Fluid 
Dynamics Training 
Grants 

Primary Objective - To enhance graduate training and cumculum devel- 
opment and to purchase some equipment for computational fluid 
dynamics research. 

Time in Effect : li>80-1984 (1984: last year of program). 



Fiscal YLar1Sa4 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Avemge 
Duration of 
Award 


$740,000 


7 


$105,714 


9 months 



Award Decision Process : Internal review. 

Cost Sharing: According tc Xasa, use of cost-sharing clauses in univer- 
sity research awards is minima'. 

Indirect Costs: Reimburse at full negotiated indirect cost rate. 

Other Signific ant Characteristics . This was designed as a 4-year pro- 
gram. It begar. initially as a training program, then expanded in scope. 
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DOD 

Joint Services Program 
(Contract) 

Primary Objective : To support groups of investigators performing 
research across disciplines in elearonics sciences. 

T ime in Effect : I940's to present. 



FUc«l Year 1984 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 

Duration of 
Award 


$10,000,000 


13 


$2.300.000* 


3 years 



•Agerxv reported average award size of $2 3 nwllion macJe fof 3 years. 
Award Decision Process : Internal review. 

Cost Sharing : No requirement; a universit^^ may volur.tee.'' to share 
costs. 

Indirect Costs : Reimburse at full negotiated indirect cost rate. 

Other Significant Characteiistics According to information provided by 
DOD, at the close of World War II continued need for dod sponsorship of 
basic research in electronic sciences was anticipated. As a result, the 
Joint Services Program was initiated and now consists of 13 research 
institutions. 
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DOE . 

Research Program 
(Contract) 

t 

Primary Objective : Support for a team of researchers in high-energy and 
nuclear physics. 

Time in Effect : 1950's (ABC) to present (DOE). 



Fiscal Y»ar19S4 



Average 

^ ^ _ ^, ^, , Numberof Average Duration of 
Total Funding Level Awards Award Size Award 

S42>253.000 51 $768.418 2^ 



Award Deci sion Proces s: Peer review. There is an advisory doe/nSF High 
Energy Physics Review Panel. 



Cost Sharing : Not required. 



Indirect Costs : Reimburse at full negotiated indirect cost rate. 

Other Su aiificant Characteristics . Contracts are used for these awards as 
they are largely for work to build customized equipment to detect parti- 
cles of matter. The equipment is built for a specific purpose and shifted 
to a nation?! laboratory on completion. The results obtained at the 
national laboratory are returned to and analyzed at the university. Title 
to the equipment belongs to the university, and when the experiment 
completed, each piece of equipment is returned to the university as it is 
too specialized to te of use at the national laboratory. 
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Append i x IV j 

Center Support | 



NIH 

Hese^rch Center Ciore 
Grants 

PrimaryObjective ; To provide support for shared resources and facUi- 
ties for specified research by a number of investigators from different 
disciplines. 

Tii.^e in Effect: 1976 to present. 



— Rftcal Year 1884 " 

AveraQc 

- . , ^ , . Number of Average Duration of 
Total FumllngUv :*! Awards Award Size AwaS 

^'^^'"'^^ ^ ^ 124 $708.260 4 years 

Award Decision Process : Peer review. 
Cost Sharing : 3-5 percent. 

Indirect Costs: Reimburse at full negotiated indirect cost rate. 
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NIH 

Specialized Research 
Center Grants 

Primary Obj ective: Award for support of core rcbearch facilities and 
associated projects for a multidisciplinary attack on a specific disease 
entity. 

Time in Effect : 1975 to present. 

. Hical Year1S84 



^ Total Average 
Fundtng Number of Average Duration of 
Level Awards Award Size Award 



Grant 


$119,042,056 


156 


$904,149 


a 


Contracts 


8.939.539 


31 


288.372 




Total 


$127,981,595 


187 




4 years 



*Not avajlabte. 



Award Decision Process : Peer review. 
Cost Sharing? ; 3-5 percent. 

Indirect Costs ; Reimburse at full negotiated indirect cost rate. 
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NIH 

Ck)inprehensive 
Research Center Grants 



^mary Objective: Award for core faciUties, associated pr^jectr.. 
extension or outreach service to foster biomedical research and dfv.-o . 
ment and to initiate education and counseling programs. ' 
Time in Effect: 1976 to present 



nicalYMrlftM 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


$29,016,920 


29 


$1,111,051 


3 years 



Award Decision Process : Peer review. 
Cost Sharing : 3-5 percent. 

Indirect Costs; Reimburse at ftill negotiated indirect cost rate. 
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NIH 

Research Resources 
Center Grants 



PrimaryObjective : Award to develop and ensure the availability of 
resources essential to the efficient and effective conduct of human 
health research. 



Time in Effect: i964 to present. 



ntcalVar 1984 

Tote! Funding Level 
$113,028,435 



Award Decision Proces s: Peer review. 
Cost Sharing : 3-5 percent. 

Indirect Costs: Reimburse at full negotiated indirect cost rate. 

Othei c>igniri cant Characteristics : Center awards are made in the fol- 
lowing areas: 

• General Clinical Research Center— a discrete unit of research beds 
(1984: $69,030,107); 

• Animal Resource Center (1984: $5,157,027); 

• Biotechnology Resource Center (1984: $20,568,262); and 

• Primate Research Center (1984: $18,273,039). 



Average 

Number of Average Duration of 
Awards Award Size Aw ard 

193 $585,639 * 3yodrs 
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NSF 

Engineering Research 
Centers 

PrimaryObjective: To pn^vide for research initiation with industry, and 
for both undergraduate and graduate education support through cu:ric- 
ulum development and student involvement in research. 

Time in Effect; 1984: none. New program, 1985. 



•fo program in 1984. new program b©o5r>r>ir>g in 1985. 
*^ycar commitment of S94.000.000. 

Award Decision Process; (142 proposals) peer review, significant frac- 
tion of reviewers were from industry. 

Qost Sharing ; No requirement. But, nsf expects the universities to 
develop industrial support over time. 

Indirect Costs; Reimburse at full negotiated indirect cost rate. 
Other Sig nificant nha racteristics : 
Vtvfi awards: 

• Massachusetts InsUtute of Technology; Biotechnology Processing 

• Columbia; Telecommunications Research 

• University of Delaware; Manufacture o** Composite Materials 

• Purdue: Intelligent Manufacturing 

• University of California, Santa Barbara; Robotics Engineering 
Emphasis on areas importa: t to international competitiveness. 
Each center has an industrial advisory committee. 



FI>cal Year 1985* 



T Jtet Funding Level 
$70,000,000* 



Number of Average Duration of 
Awards Award Size Award 



5 $2.000.000 5 years 
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NSP 

Research Resources 
Grants 



^tnaD'i>kie£tive: This award provides for resources such as living 
organism stock centers, biological field research facilities, and system- 
atic epidemiology and anthropology research collections. 

Time in Effort; 1972 to present. 



Pl»cal Year lfi«i 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Aver^g* 

Duration of 
Award 


S9.150,00O 


129 


$71,000 


3 5 yea/s 



Award Decision Process : Peer review. 

^^^'^^'•'"g - Statutory cost sharing; averaged over institution with 1- 
percent minimum on each award. 



Indirect C(«t.s : Reimburse at full negotiated indirect cost rate except for 
manne and freshwater laboratories, where there is no indirect cost in 
lieu of cost sharing. 
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NSF 

Research Centers 



pjma£y^-ective: To provide support for research facilities available 
to qualified scientists nationwide. 

Time in Effect : 1965 to present. 



Flic<lYoar1S84 


Totat Funding Level 


Number of 
Awards 


Average 
Award fiize 


Aversfie 
Duratlcn of 
Awattl 


$11,500,000 


9 


si.3ai.ooo 


2*3 years 



Award Decision Process- Standard NSF peer review with added emphasis 
on site visits; large projects require National Science Board approval. 

Cost Sharing ; Statutory cost sharing, averaged over institution with 1- 
pcrcent minimum on each award. 

Indirect CosLs; Reimburse at full negotiated indirect cost rate. 



r-n^i^^9-434 0-87-4 ^"^6 
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NSF 

Industry-University 
Cooperative Research 
Centers 

Pdmary objective: To stimulate industrial support of university ~ 
r^earch by creating centers of long-term collaboration betwaen univer- 
sity and industry in research areas of high mutual interest. 

Time in Effect: 1973 to present. 



Rscal Year 1984 



Total Funding Level 


Number of 
Awards 


Average 

Award Size 


Average 

Duration of 
Award 


$3,000,000 


30 


$25,000 to 
$50.000» 


1 year** 






$250,000 to 
$500,000^ 


4-5 years^ 



•Planning grant. 
•Planning period. 
^OperatKX) grant. 



^Continuation period. 



Award Decision Process: Combination of external and internal peer 
review. 



Cost Sharing: Cost sharing by industry is required to qualify for con- 
tinued support Not required by university. 

Indirect Costs: Yes, unless the rate is reduced as cost sharing. 

Other Significant Characteristicsr Initiates university research programs 
with industr:^ cofunding. All centers are expected to increase the indus- 
trial support covering both direct research funding and equipment for 
their research program as nsf support is phased out. The center is 
expected to become self-sufficient within a period of 5 years. 

A center Is considered a success when its research funding is at its orig- 
inal level or higher and nsf no longer provides support 
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NASA 

Center of Elxcellence 
(Grant) 

Primary Objective : To develop unique expertise, foster interdisciplinary 
research, establish a group of researchers, and train graduate students. 

Time in Effect : Mid-to-late 1970's to present 



Fiscal YMr1dd4 


Total Funding Level 


Number of 
Awarda 


Averaga 
Award Size 


Avarago 

Duration of 
Award 


$2.250.000* 


5 


$450.000« 


1-3 years 



•GAO esljmate. Agency reported a ra-jc of $400,000 to $500,000 per award 



Award Decision Process : Internal review. 

Ck)st Sharing : According to NASA, the use of cost-sharing clauses in uni- 
versity research awards is minimal. 

Indirect Costs : Reimburse at full negotiated indirect cost rate. 
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NASA. ■ 

Joint University 

Institutes (Grant) 



£rimgry Ofejecdye: To provide support for groups of investigators n^r 
fonning research to enhance research and training capabnS^^^ 
TimeinEffPPf- 1970 to present. 



R£CalYMr19fi4 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


$2,776,000 


3 


$925,333 


5 years 



Award Decision Process : Internal review. 

Cost Sharing: According to NASA, the use of cost-sharing clauses in uni- 
versity research awards is minimal. 

Indirect Costs: Reimburse at full negotiated indirect cost rate. 
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DOD 

Centers for Research 
(Contract) 



Priir^iry Objective : These centers both support research and increase the 
number of trained scientists. 

Time in Effect : 1980 to present. 



Fiscal Year 1984 





Number of 




Average 


Total Funding Level 


Average 


Duration of 


Awards 


Award Size 


Award 


$7,996,851 


6 


$1,332,809 


3.5 years 



Award Decision Process : Internal review by dod experts, and peer 
review. 



Cost Sharing : Not required; may be volunteered by university. 

Indirect Costs : Reimburse at full negotiated indirect cost rate. 

Other Significant Characteristics : Centers exist in three areas: 

Artificial Intelligence, 
Mathematics Sciences, 
Rotary Wing Aircraft Technology. 



1 : (J 



92 



DOE 

Fossil Energy Centers 



Ptjniaiy Ofejectiye- To convert former government-owned laboratories to 
university-owned laboratories. 

Time in Effect: i950's to present. 



Fiscal Year 1984 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


$15,716,000 


2 


$7,858,000 


5 years 



Ck)st Sharing ! Not required. 



Indirect Costs: Reimburse at full negotiated indirect cost rate, but nego- 
tiated individually. 

Other Significant Characti^risf i r^- These are cooperative agreements as 
DOE plans to continue its involvement in developing research program 
priorities. Conversion of these laboratories began 2-3 years ago when 
DOE decided long-range coal research belonged more appropriately with 
the universities. The cooperative a,^reements are for 5 years with a 
declining annual rate of support. According to a doe official, doe will 
probably maintain some minimum level of support at these centers 
when the cooperative agreements end. These centers may compete for 
additional funding support from dc£ along with other universities, the 
DOE laboratories, and industry. 
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DOE 

On-Campus Research 
Centers 

PrnnaDr Objective: To support problem-oriented research of a long-term 
nature. 

Time in Effect : 1950's (ABC) to present (DOE). 



Fiiical Year 1984 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


$35,100,000 


13 


$2,700,000 


5 years 



Award Decision Process : Internal review. 
Cost Sharing : Not required. 

I ndirect Costs : Reimburse at full negotiated indirect cost rate. May be 
different from institutional rate as the equipment and sometimes the 
building belong fo doe. 

nth^r Si ftnifipatit Characteristics : DOE owns the equipment and may own 
the building. The laboratory is located on a university campus and is 
staffed by both full-time researchers and faculty, doe is pnmanly 
responsible for full support of research at these centers, although some 
researchers may receive small awards from other sources. 

These awards are for support of research at an ;tabltehed center 
Please refer to "Specialized Facility Construction" and Accelerator 
Acquisitions" in M^or Equipment and Facilities section, to see the 
variety of ways in which these centers were initially established. 
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Appendix V 



Special Training Needs 



NIH 

National Research 
Service Award (NRSA) 
Postdoctoral 
Fellowship Grants 

Time in Effprf- 1975 ^ present. 



Total Funding Leve l 
$21,856,509 



Number of 
Awards 

1.223 



. Average 

A.^}?S9* Duration of 

Award Size Award 

$17,871 



Award neH<^mn p.^.^^^. p^^. ^.^^.^^ 
Cost Sharing- Not required. 

mmCosts: Reimbu.e uo to 8 percent of total allowable direct costs, 
professional degree (m.d., d.d.s., etc ) ^"'^^ ^ ""^^'"^ 
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NIH 

National Research 
Sei-vice- Award (NRSA) 
Predoctx)ral Fellowship 
Grants 

Primary Objective ' Awards Uj predoctoral individuals for supervised 
research training leading to a research degree. 

Time in Effect : 1981 to present. 



Fiscal Y«jirlM4 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 

Duration of 
Award 


$362,388 


39 


$9,292 


4 years 



Award Decision Process : Peer review. 



Cost Sharing : Not required. 

Indirect Costs: Reimburse up to 8 percent of total allowable direct costs. 

Other Signi ficant Characteristics - nrsa awards are subject to payback 
provisions and cannot be awarded to a person pursuing a health profes- 
sional degree. 
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NIH 

National Research 
Service Award (NRSA) 
Training Grants 

PrimaryObjectiy ^: Awards to universities to provide research trammc 
in specified shortage areas. 

T ime in Ef fect: 1575 to present. 



Fiscal Year19d4 


Total Funding Lovol 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


$117,895,885 


1.069 


$113,379 


5 years 



Award Decision Process : Peer review. 
Cost Sharing ; Not required. 

Indirect Costs: Reimburse jp to 8 percent of total allowable direct costs. 

Other Sig nificant Characteristics ; Grants are also available for off 
quarters or summers to encourage research in areas of national need (92 
awards for $2,552,41 1 in fiscal year 1984). The krsa program, initiated 
in 1975, grants awards similar to the training grants issued before 1975, 
with two exceptions: nrsa awarfls ai e subject to payback provisions and 
cannot be granted to individuals pursuing a degree in one of the health 
professions. 
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NIH 

National Research 
Service Award (NRSA) 
For Senior Fellows 

Primary Objective . Award to allow experienced scientists to make msyor 
changes in the direction of research careers and to acquire new research 
capabilities. 

Time in Effect ; 1980 to present. 



Fiacal Year 1984 








Average 




Number of 


Average 


Duration of 


Total Funding Levot 


Awards 


Award Stzo 


Award 


$536,479 


18 


$29,804 


1 ycaJ 



Award Decision Process ; Peer review. 
Cost Sharing ; Not required. 

Indirect Costs . Reimburse up to 8 percent of total allowable direct costs. 

Other Significant Characteristics , nksa awards are subject to payback 
provisions. 
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NSF 

Graduate Fellowship 



PdffiaD^Oyectiv£: To encourage very capable students to go into sci- 
encc and engineering. ^ 

Time in Effort;- i950*s to present. 



Fiscal Yaar 1984 


Total Funding Level 


Number of 
Awards 


Average 
Award SUe 


Average 
Duration of 
Award 


$20,300,000 


1.460 


$13,900 


3 vear $• 


•Nocvenewatfo. 



rm?. ? J^ -^' P^'^'^' appliwwts in Quality 

nf?nl, ^^'i ^? P"''"'^ °™"P 2 (QGII). All QGI applicants are 
a" mdSToSil (geographic, disciplinary, etc.), awards 

CostSharint; ; Not required. 

SloSc?"'''" ^° "''"^"■^•"cnt; award provides a cost-of-cducatlon 

gb£rjjg a L fica»t Characteristics : There is a subcategory rcstncted to 
minority students in order to give them special encouragement. 
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NSF 

Postdoctx)ral 
Fellowship 

Primary Oblcaivc : To provide support to begin a research car M in 
mathematics or plant bioic^y. 

Time in Effect: 1979 to present. 



$3.500.000 ^ "^'^ 

AwnrriiVrislon Process : For mathemaUcs award: external peer review 
by contractor (American Mathematical Society). For plant biology- 
standard NSF p?cr review. 

CostShadng: Not required. 

Indirect Costs : No reimbursement of indirect cos*^; award includes an 
Institutional allowance. 



Av«r80« 

Av^rsgo Duration of 
/ard S\t9 Awrd 



Total Funding Level 




l'")d 



100 



NSF 

Doctoral Dissertation 
Research Improvement 
Awards (Grant) 



gsmary OfejecUvg: To provide support for the costs of field research in 
certain areas of the biological and social sciences. 

Time in Ef fp«t; Early 1960's to present. 





Total Funding Level 


Number of 
Awerde 


Average 
Award Size 


Average 

Duration of 
Award 


$1,190,000 


189 


$6,000 





•Nofvenewablo. 
Award Decision Process : Peer review. 
Ck)st Sharing ; Not required. 
Indirect C!osts : Not allowed. 
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NSF 

National Needs 
PostdoctX)ral 
Fellowship 
(Discontinued) 

PniTi^_Oyective: Fellowship support to recent Ph.D. recipients for 
study. 

Time in Effect : 1952-1981. (Last new award was made in fiscal year 
1980.) 

Hnw I^ge an Effort: Approximately 3,857 individuals. 



Award : Did not include travel, dependents' or allowance support. Usu- 
ally 1 year. A cost-oi-education allowance was provided to the 
institution. 



NSF 

Graduate Research 

Traineeship 

(Discontinued) 

Primary Objective : To provide support for training. 



Award : Awards were grants to the institution for 12 months of support 
Award did not reimburse indirect costs and did not require cost sharing. 

Reas o n for Termination : Budgetary restrictions. 

Other Significant Characteristics : From 1966 to 1971, there were also 
summer fellowships for graduate teaching assistants A Minority Insti- 
tution Graduate Traineeship program (1974, 1977-1981) was designed 
to improve access to careers in science for graduate students who were 
attending predominantly minority colleges and universities. 



Time in Effect : 1964-1973. 
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NSF 

Senior Postdoctx3ral 
Fellows (Discontinued) 

Primary Objective: To provide individuals with an opportunity to sup- 
plement their training by additional study or research. 

Time in Effect : 1956-1971. 

How Large an Effort 



Total Funding Laval 


Number of Awards 


$11,440,000 


1.132 



Award : The grant was an award for 3 months to 24 months, usually 
used for a sabbatical. It could not be used to cover travel. 

Reason for Termination : NSF determined that the better way to support 
individual investigators was through research projects. 



NSF 

Senior Foreign Scientist 

Fellowships 

(Discontinued) 

PrimaryObJective- To provide salary support to outstanding foreign 
scientists to work in a U.S. research university for 1 year. 

Time in Effect: 1963-1971. 

How Large an Effort : Approximately 523 scientists. 

Award: Award included stipend, travel costs, and a small allowance for 
supplies. Indirect costs were not allowed, and there was no cost-sharing 
requirement. 

Reason for Implementation- To bring foreign scientists to the United 
States whose training, teaching, and research experience would enable 
them lo make significant contributions to science education and research 
capabilities at the host universities. 

Reason for Termination: Budgetary restrictions. 

Other Significant Characteristics There was a variation of this program 
in 1975 (the only year in effect), the "Visiting Foreign Energy Scholars 
Program/' This award provided salary support to 20 foreign energy spe- 
cialists totaling $400,000. 
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NASA 

Graduate Student 
Researchers Program 

Primary Objective: Graduate student support to increase the number of 
highly trained aerospace scientists and engineers. 

Time in Effect: 1980 to present. 



FItcalYMflMi 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 

Duration of 
Award 


$1,800,000 


120 


$15,000* 


3 years 



•$12,000 fof stipefxJ. $3,000 cost-of-education allowance. 



Award Decision Process : Interna! review. 
Cost Sharing : Not required. 

Indirect Costs: No reimbursement of indirect costs. Universit> receives a 
cost-of-education allowance. 

Other Significant Characteristics pian to double annua! awards m 1985 
and to begin peer review of proposais. 
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DOD 

Graduate Fellowship 
Program 

Primary Objective . Support for fellowships to graduate students ?t uni- 
versities of their choice. 

Time in Effect : 1982 to present. 



Fiscal Year 1984 








Average 




Number of 


Average 


Duration of 


Total Funding Level 


Awards 


Award Size 


Award 


$3,000,000 


140* 


$20,000 to 
$25,000^ 


3 years 



•70 are new, 70 are continuing 

''Includes sttxJent and university allowances 

Award Decision Process . Navy and Air Force have a panel review with 
service and academic representatives. Army conducts an internal 
review. 

Cost Sharing : Not required. 

Indirect Costs . No reimbursement. However, a university cost-of-educa- 
tion allowance is part of awards from Navy and Army. 

Other Significant Characteristics . The funding levels for this program 
have increased steadily since its inception. There is a planned increase 
to about $5,000,000 in 1985. 

Navy and Air Force use a fellowship agreement; Army uses a grant. 

Implemented in response to a shortage of scientists and engineers, 
which, although national in scope, is particularly severe for dod. Part of 
DOD effort to reverse a decade-long (1965-1975) decline in dod's support 
of basic research. 
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AEC/DOE 

Traineeships 

(Discontinued) 

Primary Objective : Support to universities for graduate students Tn ' 
energy sciences. 

Time in Effect : 1966-1982. 

How Large an Effort 

Total Funding Level Number of Awards 

$10,000,000 (estimate) 1.568 



Reason for Implementation : To develop a broader base of educational 
institutions regionally and nationally. 

Reason for Termination : By early 1980's were supporting only 100 
people, needed to support 1,000. Decided that if they could not fund 
enough people to have a significant effect on need, would drop the 
program. 

Other Significant Characteristics : Tliis was an agency-wide program. 
With its discontinuance, the only mechanism left for training is the 
research fellowships offered by offices within doe that are very special- 
ized and decentralized. 



AEC/DOE 

Fellowships 

(Discontinued) 

Primary Objective . Support to encourage top^juality science and engi- 
neering students to enter the field of nuclear science and its related 
applications. 

Time in Effect: 1948-1973. 



How Large an Effort 



Total Funding Level 


Number of Awards 


$20,000,000 (estimate) 


2,556 



Reason for Implementation : To aid in the transition of nuclear tech- 
nology from a war-time footing to civilian activities. 

Reason for Terminatio n. Agency funding decreased, and the civilian 
nuclear power program was maturing, so the need for encouraging 
development of scientists was not as great. 
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DOE 

Graduate Research 
Fellowships (Contract) 

Primary Objective : Support for graduate fellowships in areas of 
assessed manpower needs in selected energy technology areas. 

Time in Effect : 1982 to present. 



Fiscal Year 1984 








Average 




Number of 


Average 


Duration of 


Total Funding Level 


Awards 


Award Size 


Award 


$1,395,000 


54 


$18.000» 


3 years 



•$12,000 to student; S6.000 to unwersity 

Award Decision Process : Peer review. 
Cost Sharing : Not required. 



Indirect Costs : No reimbursement of indirect costs; university receives 
$6,000 for tuition and other educational expenses. 

Other Si gnificn nt Characteristics . Administered by the Oak Ridge Asso- 
ciated Universities, a DOE operating contractor. 
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USEA 

Food and Agriciiltural 
Sciences National 
Needs Fellowships 
(Grant) 

Primary Objective : Training to develop scientists to meet the nation's 
emerging needs in food and agricultural research. 

Time in Effect : 1984 to present. 

Ftoc«iYMfl9t4 

Number of Average Duration of 
Total Funding Level Awards Award Size Award 

up to 

$5.000.000 67* $190.000 5 years 

•Awa/d Is made to umvcfStty and covecs expenses for 1 year to recrwt and 3 years of support m a 4 year 
period. 

Award Decision Process : Peer renew. 

Cost Sharing : Not required. 

Indirect Costs : No reimbursement of indirect costs. 

Other Significant Characteristics : AH colleges/universities are eligible. 
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Appendix VI 

M^or Equipment and Facilities 

NIH 

Research Facilities 
Construction Grants 

Primary Objective: Matching funds for construction or m^or remodeling 
to create new research facilities. 

Time in Effect : 1972 to present. 



Pitcal Year 1984 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 

Duration of 
Award 


$700,000 


2 


$350,000 


1 year 



Award Decision Process : Peer review. 

Cost Sharing : 50-perceHt matching funds required. 

Indirect Costs : No reimbursement of indirect costs. 
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NIK 

Health Hesearch 

Facilities 

(Discontinued) 

Primary Objectiv e' Support for construction, remodeling, alteration, and 
equipping new and existing buildings to be used for research in health- 
related sciences. 

Time in Effect : 1957-1972. 

How Large an Effort : $635 million. 

Award ; Grant matched up to 50 percent of construction needs. 



NSF 

Specialized Research 
Facilities and 
Equipment Grants 

Primary Objective' To provide the equipment and facilities required for 
the conduct of very advanced research projects. 

Time in Effect : 1952 to present. 



PI*eji!Yflar1flft4 


Total Funding Level 


Number of 
Awfif 


Average 
Award Size 


Average 
Duration of 
Award 


$32,900,000 


512 


$64,000 


1 year* 



•Nonrcnowabte. 



Award Decision Prooess : Peer review. 

Cost Sharing: Varies, depending on the size of the award and the disci- 
pline. Typically it is 50 percent, but may be less if the total cost is large. 

Indirect Costs: Reimburse at full negotiated indirect cost rate. 
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NSF 

Graduate Research 
Facilities Grants 
G^iscontinued) 

Primary Objective ; To provide buildings and equipment for research at 
universities. 

Time in Effect : 1960-1970. 



Award; 50-pcrcent matching grants to universities offering doctoral 
work in science and engineering basic research. Standard nsf peer 
review was used to determine recipients. 

Reason for Termination: Further facilities awards judged to be of lesser 
priority than research awards when nsf budget was reduced. 

Evaluations ; National Board on Graduate Education. "Science Develop- 
ment, University Development and the Federal Government," June 
1975, and companion "Science Development. An Evaluative Study" by 
Davis Drew, June 1976. 

Vred Stafford: nsf Science Development Programs , nsf 77-17. 



How Large an Effort 



Total Funding Laval 



Number of Awards 



$188,200,000 



977 
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DOD 

University Research 
Instrumentation Grants 

Primary Objective : Support for instrumentation. 
Time in Effect -. 1983 to present. 



FI»calYiar1S«4 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 

Duration of 
Award 


mooo.ooo 


237 grants 


$132,557 


1 year 



Award Decision Prnr<K<s - Internal review. 



Cost Sharing ; Not required, but encouraged. 

Indirect Cost§: No reimbursement. Award is solely for acquisition of 
equipment. 

Other Significant Characteristif^- Other than support provided on reg- 
ular DOD research projects, this is dod's m^lor instrumentation program. 

Part of DOD effort to reverse a decade-long decline in dod's support of 
basic research. 



Many new proposals utilizing this equipment have been supported under 
DOD research projects. 
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AEC/DOE 
Specialized Facility 
Construction 

Primarv_Obiective : This is not a program, but a scries of actions taken to 
provide for, or assist in, the construction of specialized facilities on an 
ad hoc basis. 

gp oclalizcd Facility Constniction : Funds were allocated variously by 
congressional action as a budget line item or througli support through a 
user fee over a 10-year period to cover the construction costs tliat the 
university had originally paid. 

Five such facilities: 

1. Notre Dame Radiation Laboratory 

• line item added by the Congress 

1961 $760,000 

1962 $1,460,000. 

• it has been continuously supported by Atr/DOE since 19G3 on a special* 
cost type contract 

(DOE funding 1978-1985 was $19,487,000.) 

2. Materials Research Building at University of Illinois 

• built in 1963. 

• 80 percent funds frora dod. 

• 20 percent funds from Arc through a usi»r fee over a 1 0-year period. 
(^02 funds to tir3 facility 1978-1985 were $32,290.0000 

3. Plant Sciences Laboratory at Micliigan State University 

• AivC. paid a user fee over 1 0-ycar period to offset tiie cost of construction 
borne by tlie universUy. 

(DOK funds to this facility 1978-1985 were $12,490,000.) 

4 Courant Applied Mathematics and Computer Science Institute at New 
York University 

• AVX: provided core of institute; i.e.. the Univac M Computer. 
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(DOE funds to this facility I978-I986 wcrc$I3,73I,000.) 

5. Institute of Molecular Biophysics at Florida State University 

• building was constructed with university funds early I960's. 

• AEX; provided lO-ycar block award for staff and operating expenses, 
then institute switched to individual research contracts. 

(DOE funds to this facility I978-I985 were $1,931,000 plus $7,000,000 in 
fiscal year 1986 for initiation of the Super Corr.p^itcr Computation J 
Research Institute.) 
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AEC/DOE 

University Accelerator 
Acquisitions 

Primary Objective : To establish university accelerator facilities. 

Reason for Implementation : To build university capabilities in nuclear 
science. 

University Accelerator Acq ui sitions : AEC was established to take the 
wartime accelerator facilities for the Manhattan Pioject and to continue 
them for nonmilitary use. ABC ases two means for this: national labora- 
tories and university laboratories. The trend, due to the evolving nature 
of the research and the current complexity and large expense of the 
equipment, has been to place more emphasis on the national laborato- 
ries. Four universities, however, maintain their accelerators: Duke, Uni- 
versity of Washington, Yale, and Texas A&M. These are maintained 
because doe recognizes a need to train future high-energy physicists. 
The m£uor activity now is upgrading the facilities and equipment they 
have. There has been no new construction development for 20 years, 
although there are currently plans for a facility to be located in Newport 
News and to be managed by the Southeastern Universities Research 
Association. 

Each accelerator facility has its own history, some were built by the uni- 
versity; some were joint projects. Some of those retired from regional 
use by doe are still in use by other federal or private programs. 

Some examples: 

Massachusetts Institute of Technology's (MIT's) Bates Linear Acceler- 
ator: Built in the 1965-1972 time period. Congressional action placed 
$5,700,000 in AEC budget, and MIT contributed $1,500,000. It received 
operating support from AEC and continues to receive such support from 
DOE. With modifications over the years, its current replacement cost is 
estimated to be over $60,000,000. (This is actually a national laboratory 
facility located on MIT's campus.) 

Texas A&M's Cyclotron: The Welsh Foundation provided a "kick-off 
grant of $1,000,000 in 1965. Texas A&M provided $2,000,000, and AEC 
provided $3,000,000. This facility continues in operation with support 
from DOE and the state of Texas. 

Yale University's Heavy Ion Accelerator: Built as a result of a congres- 
sional line item addition to the budget. It is no longer operating and has ■ 
been dismantled. 
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DOE 

University Research , 
Instrumentation Grant 
Program 

Primary Objective: Support for research instrumentation. 
Time in Effect : 1984 to present. 



HtcalYefc. 1984 



Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


$3,976,000 


17 


$225,000 


1 year* 



■Nonrenewable. 



Award Decision Process : Peer review and internal review. 

Cost Sharing : Encouraged but not required: however, in 1984 cost 
sharing was used as one of the evaluation criteria in reviewing and 
ranking the proposals. 

Indirect Costs : No reimbursement for indirect costs. Award is solely for 
purchase of instrument. 
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DOE 

Used Energy-Related 
Equipment Program 

Primary Ob jective : Support of equipment needs for energy-related 
research capability at universities. 

Time in Effect : 1969 (aec) to present (DOE). 

Rsca1YMr1984 

T^twr ^- i . Number of 

Total Funding Level Awards 

No funds are required to suppport this pfogfam 20 



Award Decision Process : Internal review. 
Cost Sharing : N/A, nonfunded effort 
Indirect Costs : N/A, nonfunded effort. 



Other Significant Characteristics : University scientists/administrators 
receive monthly listings of surplus equipment from doe labs. These 
items are made available on a first-come-first-served basis, subject to a 
brief proposal for how the equipmen. will be used for research or educa- 
tion. The university receiving the equipment is responsible for crating 
and shipping costs. Title to the equipment is given to the university. 

In fiscal year 1985, 88 awards were made under this program. 
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USDA 

1890 Research 
Facilities Program 

Primary Objective . Support for facilities at the 17 predominantly black 
1890 land-grant colleges and Tuskegee University. 

Time in Effect : 1983 to present. 



Fiscal Year 1984 









Average 




Number of 


Average 


Duration of 


Total Funding Level 


Awards 


Award Size 


Award 


$9,600,000 


17 


$564,706 


Not limited 



Award Decision Process . Formula program not subject to competitive 
renewal. Available only to 1890 land-grant colleges and Tuskegee 
University. 

Cost Sharing : Not required. 

Indirect Costs . Authorizmg legislation prohibits payment of any over 
head costs. 
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USDA 

Agricultural Research 
Facilities Act 

Bimmy objective: A formula grant to a!! agricultural experiment sta- 
tions to build facilities. 

Time in Effect: 1963 to present. Last award 1970. 

Total Funding Level : 1963-1970: $10,242,000. 

Award Decision Process: Formula award to all agricultural experiment 
stations. 

Other Significant Characteristics > This program provided for distribu- 
tion of funds on a formula basis to all experiment stations. Given the 
f undmg levels for the act, the amount each station received was never 
very large. The total level required to make the program effective at the 
level of each station is prohibitive. Therefore, usm has proposed 
revising the act to allow construction of individual, state-owned facili- 
ties on a matching basis. 
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Appendix VII 



Institutional Support 



NIH 

General Research 
Support Grants 

Primary Objective : To complement the project system and to give insti- 
tutions an increased measure of control over the quality, content, 
emphasis, and direction of their research activities. 

Time in Effect : 1961-1975. In 1976 phased into Biomedical Research 
Support Grant Program. 

Award Decision Process . Formula awards quantitatively related to the 
magnitude of Public Health Service research awards (which were peer 
reviewed) to that institution in the previous year. By relying on project 
support to decide award amounts, the program placed emphasis on evi- 
dence of merit and ic::«arch excellence. 

Other Significant Chara Jteristics . Responsibility for establishing 
research priorities for the funds was left to the discretion of the giantee 
Initial awards were made in 1962 to health professional schools. The 
Ck)ngress authorized extension of this program to a separate Biomedical 
Sciences Support Grant, later known as Biomedical Research Support 
Grant. This program was identical to the General Research Support 
Grant, except that it was available to universities. (See following write- 
up on this program.) 

In addition, the Congress authorized NiH to extend its use of institutional 
grants for the purpose of institutional advancement From this came the 
Health Sciences Advancement Award in 1966. Unlike the General 
Research Support Grants and the Biomedical Sciences Support Grants, 
which rewarded attained excellence as evidenced by having won project 
awards, the Health Sciences Advancement Award program emphasized 
promise and opportunity. 
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Biomedical Research 
Development Grants 
(Discontinued) 

PrimaryObjecUve: Program was created to upgrade new, small, devel- 
oping institutions that could not qualify for the nih Biomedical Research 
Support Grant. This program was the result of a congressional directive 
to provide support to institutions not extensively engaged in research 
but with demonstri\ted potential. 

Time in Effect: 1977-1983. (Last new award in 1980.) 

How Large an Effort : $9,600,000 

Award: A competitive grant for up to 3 years. 

Reason for Termination: Determination was made at nih Uiat the need 
for the program had diminished, as evidenced by the declining number 
of high-quality applications being submitted by research institutions. 

Other Significant Characteristips This was a very focused program with 
definite objectives. 

When the program was discontinued, funds were reallocated to tiie 
Biomedical Research Support Grant program. 
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NIH 

Biomedical Research 
Support Grants 

Primary Objective : To strengthen, balance, and stabilize Public Health 
Service-supported biomedical and behavioral research programs 
through flexible funds awarded on a formula basis based on previous 
PHS research awards. 



Time in Effect : 1976 to present. 



Fiscal YMr 1984 








Average 




Number of 




Duration of 


Total Funding Ltve) 


Awards 


Award Size 


Award 


$36,892,858 


392 


$94,114 


1 year 



Award Decision Process : The university applies for it. Amount is deter- 
mined using a formula based on PHS awards from the previous year. To 
be eligible, an institution must have at least three nih grants worth 
$200,000. 



Cost Sharing : Not required. 

Indirect Costs : No reimbuniement of indirect costs. 
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NIH 

Biomedical Research 
Support Grants — 
Shared 

Instrumentation 

Primary Objective . To make available to institutions with a high concen- 
tration of NIH :;xtramural research awards, research mstrumentation 
that will be used on a shared basis. 

Time in Effect : 1982 to present. 



Fiscal Year 1984 









Average 




Number of 


Average 


Duration of 


Total Funding Level 


Awards 


Award Size 


Award 


$16,842,000 


ICO 


$169,970 


1 year 



Award Decision Process : Peer review. 
Cost Sharing : Not required. 
Indirect Costs : No reimbursement. 

Other Significant Characteristics . A university that has received a 
Biomedical Research Support Grant applies for a shared instrumenta- 
tion grant for use by at least three investigators with piis support. 
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NIH 

Health Sciences 
Advancement Award 
Program (Centers of 
Excellence) 
(Discontinued) 

Primary Objective : To expand the national capability for research in the 
health sciences by increasing the number of distinguished biomedical 
research centers of excellence. 

Time in Effect : 19664974. (Last new award 1969.) 

How Lar^e an Effort : $26,300,000 

Award : Awards were competitive, nonrenewable grants for up to 5 
years for payment of direct biomedical research and research training 
expenses. Allowable expenses had to be explained in a plan for advance- 
ment in the area of biomedical sciences developed by the recipient and 
approved by nih. Recipients were those institutions judged to have 
potential to achieve growth, not schools that had already achieved emi- 
nence or that could not qualify for funding. There were no cost-sharing 
requirements, nor could the award be used for indirect costs. 

Reason for Implementation . May be traced to the 1960 Seaborg Report, 
which recommended increasing the number of academic centers of 
excellence. 

Other Significant Characteristics . This prog, am was not meant to be a 
substitute for traditional support mechanisms such as research project 
grants, research program projects, or research training grants, nor was 
it intended to provide fluid funds for formula distribution. It was 
intended to allow institutions to pursue a plan foi development of 
research excellence in biomedical research and research training. 

Expenses for alteration or renovation of facilities up to $50,000 could be 
included only if it was clearly essential to conduct the appj^oved pro- 
gram. Student support could be provided only on a specific short-term 
basis until traditional training support was available. 
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NIH 

Minority Biomedical 
Research Support 
Grants 

P rimary j)b . iecUve : To strengthen the biomedical research and research 
training capability of ethnic minority institutions in order to increase 
the involvement of minority faculty and students in biomedical 
research. 

Time in Effect ! 1972 to present. 



FI»calYearlS84 


Totfil Funding Levol 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


$29,253,264 


220 


$144,414 


3 years 



Award Decision Process ; Peer review. 
Cost Sharing : 3-5 percent. 

Indirect Costs: Reimburse at full negotiated indirect cost rate. 
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NSF 

ftesearch Improvement 
at Minority Institutions 

Primary Objective; To support faculty researcit at predominantly 
minority colleges and universities In order to provide an improved 
research environment. 

Time in Effect: 1982 to present. 



Rtcxl Year 1984 








Average 




Number of 


Average 


Duration of 


Tout Funding Level 


Awards 


Award Size 


Award 


$2,500,000 


10 


$250,000 


2-3 years* 



•Noftfcnewabte. 

Award Decision Process . Standard NSK peer review witl» site visits. 

Cost Sharing ; Statutory cost sharing (1 percent) is averaged on institu- 
tion* wide basis. 

Indiroct Costs : Reimburse at full negotiated indirect cost rate. 

Other Sig nificant Characteristics . As well as supporting researcl». the 
award also assists in the acquisition of researcli equipment for minority 
colleges and universities. 

A study of the predecessor of this program sl»owed tl»at researcl* sup- 
port from otiier sources for investigators under tins program increased 
by a factor of two. 
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NSP 

Science Development 
Grants (Centers of 
Excellence) 
(Discontinued) 

Priiriary Oblcctive: To increase the number of institutions of recognized 
excellence in research and research education in the sciences. 

Time in Effect : 1964-1972. 

How Urge an Efforf $233,000,000 for 102 universities. 

Award: Awards were block grants competitively awarded on the basis of 
proposals submitted for plans to develop research capability. Universi- 
ties receivmg awards were reimbursed at the full negotiated indirect 
cost rate. Cost-sharing requirements were negotiated in each case. 

Pe;LSon for Implementation- The Science Development Program wiis 
NSF s response to the 1960 Scaborg Report calling for a doubling of the 
nation's centers of excellence. 

Other Significant Chnracti^Hst ir^- This type of program represented a 
m^or change in policy, from using research excellence a^ a primary cri- 
tena for award, to using potential to develop research excellence as a 
pnmary criteria for award. The centers of excellence programs were 
essentially without precedent because of this changed orientation. 

A m^yor purpose of the program was to accelerate improvement in sci- 
ence ilirough the provision of funds to be expended in accordance with a 
carcfu y developed plan. The plan was designed to produce significant 
upgrading in the quality of the institutions' science acMvities. Recipients 
were institutions Judged to have the greatest potential to move upward 
to a higher level of scientific quality. 

Begun as one program in 1965, when it was obvious some schools could 
not qualify for the original program, it was broken up into three pro- 
grams in 1966- university science development program, departmenUl 
science development program, and college science development proiiram 
(aimed at undergraduate schools). 

Criteria for selection of awards: 

1. Evidence of a plan for m^'or upgrading to a significant level of 
quality within 3-5 years. 

2. Presence of sufficient strength as a base for development. 
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3. Evidence of adequate financial resources to assure goals can be 
achieved and maintained. 

Lvahiatioas ; 

National Board on Graduate Education, "Science Development. Univer^ 
sity Development and tlie Federal Government;' Jvne 1075» and com- 
panlon: -Science Development. An E/alualivc Study" by David Drew, 
June 1975. 

Fred Stafford. S'sk Science Dovclopmcnt IVoi ;rams. NSF 77-17 



NSF 

Institutional Grants for 
Science (Discontinued) 

Primary Objective . This award intended to sustain and improve the 
quality of academic science in institutions tliat had already shown cvi- 
dence of quality tlirough winning NSF research awards. 

Time in Effect : 1961 to 1974. 

How Lame ;m Effort : $135,000,000 tx) at least 039 institutions. 

Award . Grants were based on a formula usinjj previous KSf rcsenrcli 
awards. These grants were extended to covf Jl federal (excluding piis) 
awards in 1970. Grams were renewable annually and undesignated 
except tliat tliey had to be used for direct costs of rcscarcli activities. 
University presidents were able to use Uieir discretion as to liow the 
award would be used. 

Other Significant Characteristics . It was Jillowable to carry funds over 
from 1 year to tlie next 
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NASA 

Sustaining Universities 

Program 

(Discontinued) 

PrimaryObjective; To utilize universities in its mission-oriented pro- 
grams, while at the same time strengthening rather than weakening the 
universities' traditional teaching function. 

Time in Effect : 1962-1971. 

How Larg e an Rffnrt- $224,800,000 

Av5^: A competitive grant program with three distinct elements: 
.training, multidisciplinary research, and facilities. 

Reason for Imp lementation- President Kennedy's goal of puttmg a man 
on the moon meant building and upgrading the nation's research and 
training capability in aerospace-related science. This program was 
designed to create a government/university/industry partnership. 

Reasons for Termination- The Congress questioned in the appropriations 
and authorizations hearings of fiscal years 1964, 1965, and 1966 
whether it was proper for a mission agency to support education. 

NASA's budget dropped sharply in the late I960's, and program was 
reduced with it. 

In the late I960's, the need for technical people had decreased, so the 
program appeared to be producing unneeded scientists. 

QtheLgignificant Characteristics- The multidisciplinary research portion 
provided the university with some discretion in fund usage. In addition 
NASA pioneered the step-funding process, which was used with the 
research portion of this program. This process guaranteed an award 
recipient 3 years of support at decreasing levels. Each annual review 
would either add funds to bring the next 2 years up to fall funding or 
decide to allow the program to phase out. 

The training portion, the laigest part of the program (alma ,t halO, was 
unusual at the time, as it was not common for mission agencies to sup- 
port graduate education. 

r^ie facilities portion had a unique feature, a memorandum of under- 
standing, signed by the recipient university, stating it would try to apply 
Its research capabilities to local problems 
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DOD 

University Research 
Initiative 

Primary Objective . To improve the capacity of universities to perform 
scientific research and to produce quality scientific and engineering 
personnel. 

Time in Effect : New initiative, begins in JQ86. 



RscalYearlsas* 


TotsI Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


$25,000,000 requested 


not 

determined 


not 

determined 


not 

determined 



•No program in 1984. Program to start in 1986 



Award Decision Process : Not determ' ^ed. 
Cost Sharing : Not determined. 
Indirect Costs : Not determined. 

Other Significant Characteristics . Plans for the scope and implementa- 
tion of this program are being developed with the cooperation and 
advice of the university community. One important objective of the pro- 
gram is to encourage the exchange of scientists and ideas among govern- 
ment, academia, and industry. 



ERIC 



133 



130 



DOD 

Project Themis 
(Discontinued) 

Primary Obfective; Support of defense-related multidiscipHnary 
research programs at universities not heavily engaged in research for 
the federal government 

Time in Effect: 1967-1971. (Last new start 1969.) 

How Large an Effort: $95,500,000: Themis provided start-up funding 
for 1 18 interdisciplinary research programs at 76 universities. 

^V5^: Contracts paid for salary, equipment, supplies, travel, publica- 
tions, direct and overhead costs, but not construction. Awards were 
competitive block grants to universities who received less than 
$3,000,000 the previous year from dod and were based on plans for 
development rather than proven expertise. 

Reason for Implementation- dod's response to President Johnson's letter 
of September 1965 requesting that federal departments enhance and 
broaden the base of the nation's academic competence in science and 
engineering. 

Reason for Termination: In 1970 the Senate Armed Services Committee 
regarded Themis as an educational support program inappropriate for 
DOD funding. Ongoing research programs were incorporated into regular 
research programs. 

Other Significant Characteristir<;- Provided foron-campus formulation 
and direction of the research programs, with great flexibility for respon 
siveness to fresh ideas and newly perceived opportunities. 

Used step-funding technique to allow for a 3-year commitment of funds 
This was perceived as an incentive for the "have not" institutions who 
might not otherwise have the funds to attract researchers or graduate 
students. 

The projects were chosen on the basis of both contributing to the long- 
range educational goals of the institution and the long-term research 
needs of dod. 
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DOE 

University Institutional 
Research Grants 
(Discontinued) 

Primary Objective : To broaden and increase university participation in 
the national energy research and development effort Designed to 
develop both research capability and manpower in energy research. 

Time in Effect : 1976-1982. 

Hnw Large an Effort : $5,800,000 

Award : A multiyear, peer-reviewed block research grant for interdisci- 
plinary research. 

Refljyin for Termination ; Terminated in 1982 as part of an overall review 
of DOE research- and manpower-development piograms and subsequent 
reduction of funds for programs not judged to be essential to the pro- 
grammatic needs of doe. 

Evaluations: A DOE evaluation of this program showed that for every 
dollar DOE provided in the institutional research grant program, on 
average it was later determined that an additional $5 was received by 
the university research group from other doe programs and/or from a 
combination of state, private foundation, or industrial support. 

Other Significant Characteristics . Concentrated on universities with 
highest potential for contributing to energy research needs. Minimum 
criteria were: annual minimum funding level from doe of $1,500,000; 
demonstrated energy k&d competence in at least two m^or energy pro- 
grammatic areas; and a campus-wide administrative focus for energy 
research. 
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USDA 

Hatxih Act Formula 
Grants 

Primary OyecUve: Support for research to promote a sound and pros- 
perous agncultural and rural life. 



Time in Effect : 1888 to present. 



Fiscal Year 1984 


Total Funding Level 


Number of 
Awards 


Average 
Award Size 


Average 
Duration of 
Award 


$144,134,842 


57 


$2,528,681 


Not [tmited 



Award Decision Prnot^^- This is a formula award to all agricultural 
experiment stations. Each eligible institution has primary responsibility 
for determmmg the need and feasibility of projects to be performed. 

Cost Sharing : Matching requirement for funds in excess of $90,000, with 
exception of Guam, Virgin Islands, American Samoa, Micronesia, and 
Northern Mariana Islands, which may receive up to $290,000 without 
matching. 

Indirect Costs: Does not reimburse indirect costs. 

Other Significant Characteristics ' Awards arc made to the state agncuU 
tural expenment stations of the 50 states. District of Columbia, Puerto 
Rico, Guam, the Virgin Islands, Micronesia, and American Samoa 
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USDA 

Cooperative Forestry 
Research Grants 
(Mcintire-Stennis Act) 

Primary Objective . To maintain university forestry research capability 
Time in Effect : 1964 to present 

Fiscal Year 1984 

Average 

Number of Average Duration of 

Total Funding Level Awards Award Size Award 

$12,147,700 60 schools $202!4^ Not limited 

Award Decision Process . This is a formula grant to all state-certified for- 
estry research schools. 

Cost Sharing : Requires equal matching on a dollar-for-dollar basis. 
Indirect Costs: Does not reimburse indirect costs. 



USDA 

Evans-Allen Payments 
to 1890 Colleges and 
Tuskegee University 

Primary Objective : Support to maintain research capability 
Time in Effect : 1979 to present 

Fitcai Year 1984 



Tot al Funding Level 
$21,866,625 



Average 

Number of Average Duration of 
Awards Award Size Award 

17 $1,286,272 Not limited 



Award Decision Process . Formula grants to the 1890 land-grant colleges 
and Tuskegee University. 

Cost Sharing : Not required. 

Indirect Costs: Does not reimburse indirect costs. 
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USDA 

Animal Health and 
Disease Research 
Grants 

Primary Objective : Sup.oort to maintain research capability. 
Time in Effect : 1979 to present. 



Award Decision Proress: Award made on formula basis to eligible 
institutions. 

Cost Sharing: Matching is required for amounts exceeding first 
$100,000. 

Indirect Costs : Does not reimburse indirect costs. 

Other Sig nificant Characteristics Formula awards go to eligible schools 
and colleges of veterinary medicine and to state agricultural experiment 
stations whose purpose is to improve the health and producti\ ity of 
food animals and horses. 



R»cal Year 1984 



$5,496,422 



Total Fundlnfl Level 



Number of Average 
Awards Award Size 
67 $82,036 
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Appendix VIII 



List of Awards by Mechanism 
and Agency 



Individual Project 
Support 

NIH Individual Research Project 

NSF Individual Research Project (Grant) 

NASA Individual Basic Research Project 

DOD Individual Research Project 

DOE Individual Research Project 

USCA Special Research Grants 

USDA Competitive Research Grants 

USDA Individual Research Project (Forest Service) 

USDA Individual Research Project (Agricultural Research Service) 

NIH New Investigator Award (Grant) 

NSF Presidential Young Investigator Award 

DOD Young Investigator Award (Contract) 

DOE Young Investigators in High Energy Physics 

NIH Career Awards (Grant) 

NIH Research Career Award ( Discontinued for new awardees) 

DOE Distinguished Scientist/Engineer Grants ( Discontinued) 

NSF Research Initiation Grants (Engineering and Information Science) 

NIH AREA Grant (Academic Research Enhancement Award) 

NIH Small Grant 

DOE Indirect Funding of University Research/Training Through doe Lab- 
oratories and Operating Contractors 



Program Support 

NUI Program Project Grants 

NSF Research Program 

NASA Joint University Profjam Grants 

NASA (Computational Fluid Dynamics Training Grants 

DOD Joint Services Program ((Contract) 

DOE Research Program (Contract) 
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Center Support 

NIH Research Center Core Grants 

NIH Specialized Research Center Grants 

NIH Comprehensive Research Center Grants 

NIH Research Resources Center Grants 

NSF Engineering Research Centers 

NSF Research Resources Grants 

NSF Research Centers 

NSF Industry-University Cooperative Research Centers 
NASA Center of Excellence (Grant) 
NASA Joint University Institutes (Grant) 

DOD Centers for Research (Contract) 

DDK Fossil Energy Centers 

DOB On-Campus Research Centers 

Special Training Needs 

NIH National Research Service Award (nrsa) Postdoctoral Fellowship 
Grants 

NIH National Research Service Award (nrsa) Prcdoctoral Fellowship 
Grants 

NH! National Research Service Award (nr2L\) Training Grants 
NIH National Research Service Award *,nrsa) for Senior Fellows 
NSF Graduate Fellowship 
NSF Postdoctoral Fellowship 

NSF Doctoral Dissertation Research Improvement Awards (Granl) 

NSF National Needs Postdoctoral Fellowship ( Discontinued) 

NSF Graduate Research Trainccship ( Discontinued) 

NSF Senior Postdoctoral Fellows ( Discontinued) 

NSF Senior Foreign Scientist Fellowships ( Discontinued) 

NASA Graduate Student Researchers Program 

DOD Graduate Fellowship Program 

ABC/DOE Traineeships ( Discontinued ) 

AF>c/DOE Fellowships ( Discontinued) 

DOB Graduate Research Fellowships (Contract) 

uSEft Food and Agricultural Sciences National Needs Fellowships (Grant) 
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Mgjor Equipment and 
Facilities 

NiH Research Facilities Construction Grants 

NIH Health Research Facilities ( Discontinued) 

NSF Specialized Research Facilities and Ekiuipment Grants 

KSF Graduate Research Facilities Grants ( Discontinued) 

DOD University Research Instrumentation Grants 

AE)C/DOE Specialized Facility Construction 

AE)C/DOE University Accelerator Acquisitions 

DOE University Research Instrumentation Grant Program 

DOE Used Energy-Related Equipment Program 

usm 1890 Research Facilities Program 

usm Agricultural Research Facilities Act 

Institutional Support 

Nil! General Research Support Grants 
Nil! Biomedical Research Development Grants (Discontinued) 
Nil! Biomedical Research Support Grants mii Biomedical Research 
Support Grants— Shared Instrumentation 

NIH Health Sciences Advancement Award Program (Centers of Excel- 
lence) (Discontinued) 

NIH Minority Biomedical Research Support Grants 
NSF Research Improvement at Minority Institutions 
NSF Science Development Grants (Centers of Excellence Program) ( Dis- 
continued) 

NSF Institutional Grants for Science ( Discontinued) 

NASA Sustaining Universities Program ( Discontinued) 

DOD University Research Initiative 

DOD Project Themis (Di scontinued) 

DOE University Institutional Research Grants (Discontinued) 

VSVA Hatch Act Formula Grants 

USDA Cooperative Forestry Research Grants (Mclntire-Stennis AcO 
USDA Evans-Allen Payments to 1890 Colleges and Tuskegce University 
USDA Animal Health and Disease Research Grants 
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Appendix IX 



Definitions of Funding Categories 



This appendix defines fumJing categories used m Federal SupiK)rt trend 
data from 1963 to 1982 and correlates them to the six funding mechn 
nisms we developed in this report. 



Research and development includes all research activities, both basic 
and applied, and all development activities that are supported at univer 
sities and colleges. "Research" is defined as systematic study directed 
toward fuller scientific knowledge or understanding of the subject 



(This category corresponds to our category, direct support of research, 
which contains three funding mechanisms, namely indi\idual project 
support, program support, and center support.) 

R&D p lant (R&D facilities and fixed equipment) includes all costs— dirc»ct 
and related — of allprojects whose main objrctive is to prov idc support 
for the construction, acquisition, renovation, modification, repair, or 
rental of facilities, land, works, or equipment for use in scientific or 
engineering research and development. A facility is interpreted broadly 
to be any physical resource important to the conduct of research and 
development. 

IThis category is included within our funding mechanism, nuyor equip 
ment and facilities, which is not limited to fixed equipment.) 

Facilities for Scientific/Engineering (s/K) Instniction in the sciences, 
engineering includes all programs whose main purpo-se is to prov idc sup 
port for the construction, acquisition, renovation, modification, repair, 
or rent of facilities, land, works, or .equipment for use in instniction in 
science and engineering. 

(The scope of this report docs not include science education. Therefore, 
it is not included in our trend data except when it w;us part of another 
category and could not be identified separately. Until 1971, for ex;mip!e, 
it was included in the category for "Other s/K Activities."] 

Fellowship s, traineeship s. and training j^ rnnts include graduate pro 
grams in support of the development and maintenance of s, h rxjnxjnnul 
resources. The total amounts pertaining to sucli awards (stipends and 
cost-of-education allowances) are reported on the biisis of the institutiun 
chosen by the recipient. 



Federal Support 
Definitions 



studied. 
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(This category corresponds to our funding mechanism, special training 
needs, in the category of research infrastructure.) 

General sup port for science/engineering includes programs that support 
nonspecific or generalized purposes related to scientific research and 
education. Such projects are generally oriented toward academic depart 
ments, institutes, or institutions as a whole, and embody varying types 
of support ranging from support provided without any specification of 
purpose other than that the funds be used for scientific projects, to 
projects that provide funds for activities within a specified field of sci- 
ence/engineering without a specific purpose. Kin's Biomedical Sciences 
Support Grants and General Research Support Gmnts, and KSF's Institu- 
tional Grants for Science are examples of these types of programs. 

(This category corresponds to our funding mechanism, institutional sup- 
port, in tlic category research infrastoicture.) 

Otiiers/E activities include all academic s/e activities that cannot mean- 
ingfully be assigned to one of the preceding five categories. Types of 
activities included are those for which obligations arc in support of tech- 
nical conferences, teacher institutes, and activities aimed at increasing 
the scientific knowledge of ^recollege and undergraduate students. 

(Although the scope of out report does not include tliese types of activi- 
ties, prior to fiscal yea: 1966, this category contained data on training, 
and prior to fiscal y^rar 1971, it contained data on **General" S/e activi- 
ties. Thus it is necessary to include this category in cliapter III of our 
report in order to analyze trends from 1963 to 1982.) 

Non-.s/K activities include all other obligations excluded from tlie six 
foregoing categories but that represent direct funding (excluding loansj 
from an agency to an academic institution for activities or purposes not 
specifically related to science and engineering. Included are all obliga- 
tions for research, education, and facilities in the arts and Immanitles, 
as well as generalized projects for which the proportion utilized for s/B 
activities is unknown. 

(This area is not covered in our report.) 
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Appendix X 



Advance Comments From the 
Department of 

Health and Human Services 



DtrAtTMtNTOI Ht ALTM A HUMAN SfUVICn (^^^^mC^tt 



JAN I 7 *v 



Kr. Richard I. ^"090 
Olrcclor, Huaan Resources 

Division 
United Stales Ceneral 

Accounting Office 
Washington, O.C. 20548 

Dear Kr. fogel: 

The Secretary has asked "e to respond to your draft report, 
"Federal funding Kechanlsas In Support Of University 
Research.* 

Oepartaent officials have revletted this report with Interest 
and have no conaents to aike, other than technical co^ents 
which have been separately provided to your staff. 



Thank you for the opportunity to respond to your report 
S»tnr» iit BuhHcitlon. 

sincerely yours. 



tefore Its publication 

Sincerely yours 



Richard P. Kusseroi' 
Inspector General 
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PHS COMME^rrS ON THE GENERAL ACCOt'KTINC OFFICE ICKO) 
DRAFT REPORT * FEDERAL FUKDIKC HECHAKISKS IK 
SUPPORT or UKIVERglTY RESEARCH* 
DATED DECEMBER 19, 19B% 



The Ccneral Accounting Office (CAO) report Is an informative document on 
the ways in which the Federal CovernDent provides funding to U.S. 
colleges and universities in support of basic research. It should prove 
to be a valuable resource to those interested in obtaining a better 
understanding of the ways in which this support is accorplished* 

General Cocnents 

—The report does not discuss the distinction between assistance 
(grants and cooperative agreeoents) and acquisition (contracts) 
award instruments. Although all are used to fund university 
research, they differ at least in theory, with resp'ct to the 
nature of the funding relationships and the nutual obligations 
between the research sponsor and the perforiaer of the award« 

—Although the discussion in the body of the report indicates that 
the research infrastructure is supported by all six funding 
nech&nisias, the executive sunnary ba.ely acknowledges this fac 
The casual reader laay draw the conciusion thar on* * r«se f^nd: ^g 
nechanises support tho research inf rastruocurs, ally in light 

of fiv«!^e 3.2 and the associated text indicatln9 rreasing 
percentage of Federal obligations to support the ii.«.rastructure for 
the period 1963 - 1962. 

Technical Cogaents 

^" Figure 1.2, Pao; 9 

A footriute to the figure should indicate that this includes only 
the top six Faderal agencies providing cost of the support for 
scientific research. 

— Table 2.8; Indirect Costs Across Fundino Hechanisas, Page_3_7 

Footnote «• should preferably r«ad: •Reinbursenent it provided 
through indirect costs of up to 6 percent of total allowable direct 
costs, or through a cost*of -education allowance** 
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— Special Training Needs, Page 38 

The third sentence of t^..s paragraph incorrectly states that NIK 
*does not include a cost-of-education allowancer but does reimburse 
the university for up to 8 percent of the direct costs of educating 
a student.* In fact, the majority of KIH National Research Service 
Awards (nRSA) provide for the reinbursenent of indirect costs at 
8 percent of direct costs, and also allow for the payment of 
cost-of-education allowances. A small number of nRSAs do not pay 
for indirect costs but permit the payment of cost-of-education 
allowances, i.e., trainee tuition and fees plus funds for training 
related expenses only. 

— Major Equipment, Page 38 

The paragraph states in part that *NIK awards funds solely for the 
purchase of equipment and does not allow reimbursement of indirect 
costs.* The paragraph should be amended to indicate that such 
procedure is not unusual since equipment purchases are very often 
excluded from the direct cost base used m the reimbursement of 
indirect costs. 

— Cost Sharing, Pages 38 and 39 

It states that Public Health Service awards require cost sharing. 
That was true at the time GAO conducted its review, but the cost 
sharing requirement, which has been in effect since 1966, was 
deleted from the Fiscal Year 1986 HHS Appropriations Act. 

Reference is made on page 39 to cost sharing being established *by 
nn institutional agreement made between nIH and the 
university . . . .* That should be corrected to read: *. . . by 
an institutional agreement mvde between HHS and the university that 
is on file and applies to all research 4iwar'*;v made to that 
recipient. In cases where there is no institutional agreement, the 
cost sharing requirement is satisfied by a project -by-pro ject 
agreement betwe«fn fTlB and the university.* 

" —Figure 3.1 (between pages 44-4S) and figur* 3.2 (between 
pages 4S-46) 

r^gures 3.1 and 3.2 would be more technically correct if they 
indicated a discontinuity between the zero and first figures on the 
ordinate, i.e., vertical scale. This would be accomplished by 
placing a zero at the point where the vertical and horizontal axis 
meet and moving up the vertical axis with a gagged line to the 
first figure on the vertical scale. 
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—Award Review, Cost-Sharing^ and indirect costs, Pagg 62 



The third sentence of this paragraph states "Monc of the seven 
institutions (largest nonprofit givers to science research at 
universities among U.S. foundations and voluntary associations for 
Fiscal Year 198-1) require cost sharing on their awards.* This is 
an incorrect stateaent since a review of data on Tables 4.2, <.3, 
and 4,4 on pages 59-61 indicates that th*» universities had to pay 
for the salary of the principal investigator or associated indirect 
costs. Cost sharing, whether implicit or explicit appears to be a 
reality by the U.S. foundations and associations referenced m the 
tables. 

-^-Appendix I, Individual proiect Support, Pages 75, 8 , 92, 93, 95. 
101, 102, 103, 104, 148 

A positive statement (•yes*) is nade about a cost sharing 
requirenent, which has since been elininated. Further, all the 
references on the pages cited speak only to an institutional 
agreenent when, in fact, either a project-by-project or 
institutional agreenent was permtted. 

On page 75 under Other Significant characteristics the word 
•priaary* should be inserted m the first sentence so that it 
reads: •The grant is the prioary instrument of choice for NIH.* 
The words 'and grants* should be inserted in the last sentence so 
that it reads: 'Contracts and grants are used for (support of) 
clinical trials.* 

—Appendix I, Individual project Support, Pages 86, IK, 115, 116. 

Under Indirect costs it inaccurately states: *Reinburse up to 
8 percent of indirect costs* when instead it should state: 
*ReiRburse up to 8 percent of total allowable direct costs,* 

—Appendix I, individual project Support, Page 89 

On the first line, it states thnt NIH's Research Career Award 
program has been * Discontinued .* That is incorrect. The word 
*Di«continued* should be qualified (as it is below under Tine in 
Effect ) to nean for new awardeer. since original awardees will 
continue to^receive an annual salary allowance for the entire 
research career of the individual. 

Finally, attached are various annotated report pages identifying 
corrections to NIH budget data appearing in the report. 



GAO Comments 

The following are gao's comments on the Department of Health and 
Human Services* letter dated January 17, 1986. 

1. All suggested changes have been incorporated into the text. 
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Appendix XI 

Adv2Pice Comments From the 
National Science Found^on 

NATIONAL SCIENCE TOUNDATlON 
WASHINGTON OC 20550 

Division of Audit and Oversight 



January 3, 1986 

Kr. J. Dexter Peach 
Director 

Resources, Community, and 

Economic Developaent Division 
U. S. General Accounting Office 
Washington, DC 20548 

Dear Mr. Peach: 

This is in response to your request of December 18, 1985 for 
ccsusents on the draft GAO report entitled, "Fdueral Funding 
Mechanisms in Support of University Research." 

The report is very well done and we have only a few comments. 

While it is recognized that individual research projects provide 
support for equipment and graduate student?, such grants also 
provide some support for infrastructure through indl'^ect cost 
allowances for such items as use all'^ances or depreciation for 
buildings and equipment and for a portion of the top level 
af'ministrative expenses. 

In some places, for example in Chapter 3, some of the infra- 
structure support discussed, such as graduate student support, 
covers academic infrastructure generally, not Just research 
Infrastructure. 

Several detailed clarification? are given in the enclosure to 
this letter. We appreciate the opportunity to comment on the 
report. If we can be of further assistance, please call me on 
357-9457. 

Sincerely yours, 

Jc^me H. Fregeau 
Director 
Division of Audit and Oversight 

Enclosure 

cc: Director 

Deputy Director 
Controller 

Division Director, SHS 
Division Director, dGC 
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Enclosure 



Comments on Draft GAO Report, 
"Federal Funding Mechanisms In 
Support of University Research" 



In the third paragraph on page 5, the first sentence could be 
read to imply that direct costs are not covered by reimburse- 
ments. This should be clarified- 

The discussion of NSF policy on reimbursement of indirect costs 
for major facilities and equipment on pages 37 and 38 needs 
Jif^ofJ''!^ ^° ""J^l indirect costs are allowed only on 

installation and maintenance expenses, not on the purchase costs 
tLn^^ equipment. A similar clarification is needed on page 96. 
Since most indirect costs are reimbursed on the basis of direct- 

^^f^f"vfl^'"'i^°'^'^'^"^P'^®"*' 3 clarification for the 

reader but not a significant change. 

On page 39, the statutory requirement for NSF is that there be 
some cost sharing on each award. The NSF interpretation of this 
requirement is that cost-sharing can be averaged over all Lards 
institution with a minimum of 1% on elch award. Average 
levels of cost-sharing are much higher. On page 76- Cost 
Sharing: Statutory cost sharing; averaged over institution ^Ith 
S25'"oSo'""'"nrnn«^ or^fw- ^ Similar change for first 

5orA?nn% ^ ' f^"*®" ^^^^ 107, add Similar 

;:^t'c?Lr°on this. ' submission was 

«P^^^f.«f;. ^^^^ ^^"^ °^ "9"^^ caption should refer to 

SSE obligations only, not to total obligations as implied. 

l^^^'^^^^^'^t' thQ report, reference is made to "CASE data" 
Although convenient, this is not technically correct since CASE 

^^^'^ """^'''^ y^^"- '^^^ correct reference is 
Federal Support to Universities and Colleges." 



GAO Comments 

The following are gag's comments on the National Science Foundation's 
leter dated January 3, 1986. 

L All suggested changes have been incorporated into the text- 
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Appendix Xll 



Advance Comments From the 

Department of Defense 



Mr. Frank C. Conohan ^ 
Director, National Security and 
International Affairs Division 
U.S. General Accounting Office 
Washington, D.C. Z0548 

Dear Mr. Conahan: 

This is the Departnc it of Defense (DoD) response to the GAO 
letter of Deceaber 19, 1985 forwarding the GAO report (GAO Code 
005713) titled, "Federal Funding Mechanises In Support of University 
Research" (OSD Case 6899). 

The DoD has reviewed the subject report and found it to be 
excellent. In particular, all statecents relative to DoD are 
accurate and reflect the data the departsent provided in several 
conversations with GAO personnel. 

The resainder of this letter sicply elaborates on two points 
wnich, though included in the report, deserve additional esphasis: 

1. At the tinr of our discussions. Congress was deliberating 
the initiation of a new research progras £t DoD and details 
on the "University Research Initiative," as the new 
prograa is called, were necessarily sketchy. Since ehen, 
the Congress has provided funding for the program and, 
though not cospletely finished, DoD is well along the way 
to establishing the operational sechanisns. Attcchsient I 
provides a short description of the prograa. Attachaent 

Z provides a chronology of events leading to the initia- 
tion of the progras. Attachnent 3 provides Congressional 
text applicable to the prograa. 

2. As the report concludes, it is true that federsl funding 
during the period 1963*1982 has increasingly involved 
supporting individual research projects with a 
concomitant decrease in supporr of the research 
infrastructure. However, it should be pointed out that 
DoD support of individual research projects does include 
support of the rejearch infrastructure. For exaaple: 

a. The budget for a typical individual project includes 
funds for capital equipment and, under current 
policies, title to the equipaent is usually vested in 
the university. 





tmE under secretary of defense 
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b. Support of an individual project usually includes 
reiaburseaent of indirect costs. This can uc viewed 
as a fors of institutional support, parCicularly for 
fixed costSj. as it provides a portion of costs that 
benefit the entire institution such as depreciation, 
research adainistration, library use, etc. 

c. Finally, a considerable portion of the research under 
an individual project is typically perforsed by 
graduate assistants. Therefore, support of individual 
projects is an inportant source of funding for graduate 
students in science and engineering. 



The OoD appreciates the opportunity to cocjoent on the report 
in draft fora. 



Sincerely, 




Donald A. Hicks 



Attachoents 
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THE UlUVbR$lTY KESHARCH INiriAnVk 



The Uepartcient ot Uetense, through trie Uepartments ot the 
Aroy, Navy, Air Force, and the Detense Advanced Research Projects 
Agency, announces the FY 1986 University Research Initiative (URI). 

UKI IS a auJ ti-component ettort designed to strengthen the 
capaDiJities ot tne universities to perform research and to educate 
scientitic and engineering personneJ in key discipJines important 
to the technoJogies that underJy a strong national detense. 

To meet aission*related needs, DoD relies on the universities 

to: 



conduct tundaoenta] scientific and engineering research 
which supports Defense technologies; 

educate quality scientific and engineering personnel who 
pertoro research and who are eaployed in both industry and 
UoD; 

provide sound advice on technical issues related to 
national defense; and 

assist in transferring new technologies emerging tron 
university research into industrial applications for both 
military and civilian uses. 



DoD has an iaportant stake in both the research produced by 
universities and the quality of the scientific and engineering 
personnel being educated in defense- related disciplines: one in 
six Anerican scientists and engineers is engaged in defense work. 
The najority of these scientists and engineers alnost a half 
Billion in all are involved in state-ot-the art technologies 
that are not only crucial to detense oission accompl i shoent , but 
also are at the cutting edge of technologies essential to nodern 
in<^ustry . 

!h receit years, however » it has become clear that declining 
investnents in the university research and teaching base during 
the 1970*s have resulted in deficiencies that hamper the ability 
of universities to produce quality research and education in 
scientific and engineering disciplines. Among these problems are 
a shortage of faculty qualified to teach certain state-of-the-art 
technologies; obsolete research instrumentation; and declining 
numbers of Anerican citizens pursuing science and engineering 
graduate degrees. The components of URI focus on correcting these 
deficiencies. 

URI was proposed in the President's FY 1986 budget submission 
to support quality research and education in science and engineering 
to fteet the mutual needs of the DoD and the universiti«,s. 
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Ukl IS designed to improve the miality ot research perlorined 
at universities to meet detense needs; to strengthen nul t idiscipl i - 
nary research which supports selected key defense technologies; to 
Dfoviae expanded opportunities tor interactions between universi- 
ties and the DoD research and engineering comoiunity, Particular y 
Jie laboratories of the three Services; and to ^upport tellowship 
and instrumentation awards in mission-related disciplines 
important to critical defense technologies. ^^^^.^^^P^"^"^ '''^ 
URI program is described within this brochure. These components 
are designed to increase the number of science and engineering 
graduate students; to increase the investment in major pieces ot 
fesea?ch equipment at universities; to increase the investment in 
higher risk basic scientific research in support ot critical 
defense technologies; Pnd to k)rovide more OPPO""?^^^^!,^?^^^ 
contacts between universities, ndustry, and DoD l^^orator es to 
aaximize the benefits to derived fro^deenseresear^^ the 
nation's security, both military and economic. Because each 
2ompSnent focuses on separate but complementary ways to meet the 
needs outlined above, each.component necessarily has ts own 
approach, application requirements, deadlines, ^nd points-of- 
contact This announcement provides a general description of whe 
e??o?ts'and opportunities in meeting mutual science and technology 
goals of the DOD and the university coL^unity under the DoD 
University Research Initiative for FY 1986. 

A DoD Steering Committee for the URI program has reviewed the 
DoU critical technology areas and has identified several technolo- 
gies for special emphfsis in URI; these technologies are ^^ted in 
the following matrix and are described in the next section of this 
b?Schure. In addition, for each technology area, coordinating 
committer consisting of technical experts representing the Army, 
Navy. Air Force, DARPA, OSD and DoD laboratories wi 1 be ^^^^^^ 
established to Coordinate the activities of the various components 
Sn lach technology area. Finally each fP«<^jf i^./SSraJe 
be managed by a lead service. The component^ of the URI are 
listed in the following matrix and are described in the last 
section of this brochure. 

The URI program is brand new; it is expected to evolve 
rapidly in the next year or two as experience is gained with the 
program outlined herein. 
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C HRONOLOGY OF HVbNTh 
THH UNlVfckbl'iy KhSt^ARCHTH'TiATI^fc 



28 JAN 82 - keporc ot Detense Science Board Task Force on 
University Responsiveness to National becurity 
kequireoenis. 

Reports that univ<;rsities are interested m coniribuiin)! to 
tne national defense needs but that they "require sustained 
eau?n«in?"oni^"" acconplisn this, to replace obsolescent 
equipnent, and to, support graduate education of U.S. citizens by 
loproved tellowshipj^nd educational support awards." bpec Uica) ; y 
calls tor "increased 6.1 Researcn funding, apprenticeship 
Jr.nS^??"' "'^^ °^ graduate fellowships and educational 
support awards, and tne streamlining of contracting procedures." 

16 APR 84 - Letter from USDRE to tne President. 

.rsA ''^s*^""" the erosion of the national support for education 
rf^f.^tf"''^?!^?'^ ^'!® consequent impact upon the economy and 
qrfr^o' ? ^ Presidential initiative to restore the United 

wo?ldf" '^^^"''^'^ ^"^ technological leadership position in the 

09 AUG 84 - Letter Iron SECDKF to Secretaries ot Military 

Uepartnents, Chairnan of JCS, Under Secretaries of 
Defense, etc. 

Observes that DoD support for the tech base program has not 
Srow?i expectations; calls for an eight percent annual real 
growtn rate for both 6.1 and 6.2. 

27 FEB 85 - Testimony of SECDEF before HAC on FY 85 Defense 
Posture. 

Announces University Research Initiative (URI): describes 
initiative as including support tor "areas of high rilk high 
payoff to DoD;" wiU feature "close collaboration between ^ 
rcseerchers in universities and DoD laboratories by providing for 
JHe"" Sif? '^^"r q.'J^Hned scientists and engin?e?s between' 
cncB, will be used to "shore up the university infrastructure bv 
expanding DoD's highly successful University Research ^ 
fUfi^wcS?"'^""! by increasing the nuaber of 

!SpSj^%rDo£"^^^^ assistantships in disciplines of special 

01 MAR 85 - Memorandum from Acting uSDRE (Wade) to Service 
Assistant Secretaries and DAKPA Director. 

orooran^'ii'Jh Uni ^^t elements; encourages excnange scientist 
Tj??Se?5lr'/'SA?P? ^^^°rj^'^»'^es; calls for the establishment of a 
pJogrlaJ cOMittee to oversee interdisciplinary research 
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07 MAR BS - Testinony ot »r . Kevuorth (Obfl') )t:torc ilAS(. on O.U . 

AcKtioH I cJgcs Key roIe pla>tjJ by universities in defense diui 
civil iui) «ireas; supports the calls tor si higher level ot 

tundiii}* than that requested ni the Ool) budget. 

02 APR 8S - Testimony of DUi>D(RiiAT3 on DoD Science and Technology 
Program before HASC. 

Describes URi cotnponenti». in first two years, enphasizes 
graduate fellowships, research assi stantships, exchange scientists 
and instrumentation program, in later years emphasis shitts to 
high payoft research projects. 

25-24 SEP 85 - Proposal on URI prepare.i by the three Services and 
DARPA and presented at the meeting ot the DoD- 
University Forum Working Group on Science and 
Engineering Education. 

Details three typ^s ot UR! ele^i^nts: personnel support 
(tel lowshl^ s, exchange scientists), instrumentation support and 
multidiscipl inary research centers/initiatives. 

07 OCT 8S - UoD-University Forum meeting. 

Forum adopts recommendations supporting URI presented by the 
university menbers of the Working Group on SUE Education. 

23 OCT 8S - Memorandum for DUSU(R§AT) to Hobbs, Mooney and 
Palewonsky on UR! . 

Calls for a coordination UR! program which is distinct trom 
the 6U02 program; requests strong DoD laboratory involveraentj 
directs a Steering Committee to provide oversight and calls tor 
Coordinating Committers for each technology thrust. 



CO.y;HhbSlUSAL TfcXT APFLlCAiil.h Hf ml 



"In the Ca:>e oi unwcr>it> laboratories ttiat carr) out stgnitiCcint 
Ucparttoent ot Detente ;esearch, the cocinittet believe:» that the I>e^>ar(iiji.iit 
ot Uetense should consider what part the Department ot Defense can tila> in 
the eftort to rehabilitate the university research Oase." 

Senate Cotnmittee on Argued services, A|)nl 15, 1^82 

'*ln snort, the university research base in tne United States is oeing 
dramatically t^^akened with grave implications tor the national security. 
Consequently, the cocnittee tully supports the proposed expansion ot the 
Department's university researcn programs...'* 
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Senate Coeuittee on Arned Services; H^y 31, mA 

"The tecnnolo^ base prograas represent our invcstAent in tuture detense 
capabilities." 

"DoO cust do its sh;<re to aaintatn the excellence ot our scientittc 
infrastructure through strong support ot university research." 

House Cocaittee on Armed Services; May 10 » 1985 

"The aaintenance ot an adequate technology base is a national priority 
with icportant economic as well as military ieplications. Accordingly » 
the need to ensure a viable technology base within the universities 
throughout the country is the responsibility of all Federal activities 
including the Uepartxaent of Defense and the Nationa! Science Foundation. " 

Conterence Cocnittee, UoU Authorization Act of 1986; July 29, 1985 

"The conterees strongly endorse the purpose of this initiative which 
includes providing tellowship aid in the scientitic and technical 
disciplines, and E)oderniiing the scientitic and technical equipment and 
instru:«ntation at our universities." 

House Appropriations Coonittee; October 24, 196$ 

"The coaaitiee is concerned about declining graduation rates for Aacrican 
scientists and engineers." ... "There is also a decline in the number ot 
ffxulty tae&bers in the tields of science and engineering." ... "The 
universiries are also experiencing shortages in state*ot-the*art equipnent 
and instrusentation... For this Csic) reason, the cocstittee ''«4>ports the 
University Research Initiative prograa as a neans to determine and address 
the scope and iinpact ot these problems." 

Senate Appropriations Cooaittee; Kovcabcr 6, 1985 

"The cooaittee recoooends an appropriation of $75,O00»OOO for the 
University Research Initiative, an unbudgeted iten. These funds will be 
used to expand university graduate fellowships in scientific and technical 
fields and jKdernize diversity laboratories and instrusentation." 



6A0 Conmients 

The following are gao's comments on the Department of Defense's letter 
dMed February 3, 1986. 



L All suggested changes have been incorporated into the text unless 
noted by further comments. 

2, We discuss this program on pages 30 and 143. 

3, We have generally emphasized throughout our report that dod, a^, 
well as other agencies, supports the research infrastructure through 
research projects. 
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Appendix Xlll 

Advance Comments From the 
Department of Energy 




Department of Energy 
Washington. D.C. 20585 



JAN 0 9 1385 



Hr. J. Dexter Peach 

Director, Resources, ConsunUy and 

Ccononic Development DWUIon 
U.S. General Accounting OffUe 
Washington, D.C. 20S48 

Dear Mr. Peach: 

The Department of Energy (DOE) appreciates the opportunity to review and 
cosnent on the General Accounting Office tlGAO) draft report entitled "Federal 
Funding Mechanisms In Support of University Research." 

This draft report Is a thorough and well-prepared sunnary of the various 
Dechanlsns used over time by the six major Fedt a1 R&D agencies to support 
unlverslty-based research and manpower jvelopment programs. Infoi cation In 
the draft report will be very useful to the Science Policy Task Force of the 
House Cosnlttee on Science and Technology in their analysis of Federal 
policies for the support of scientific and technical research. The report 
also will become an essential resource for current and future students as 
well as practitioners In science policy. Vour staff arc to be commended for 
thel.^ hard work In preparing this report. 

DOE hopes that these comments will be helpful to GAO In their preparation of 
the final report. 

Sincerely, ^ 

Martha 0. Hesse 
Assistant Secretary 
Management and Administration 
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Dq^artment of Energy 
Washington. D.C. 20585 



JAK09 1988 



Kr. Kirk Nadel 

Resources. Coraraunlty and Economic 

Oevelopaent Division 
U.S. General Accounting Office 
Washington, O.C. 20548 

Dear Mr. Hadel: 

In Msponse to Mr. 0. Dexter Peach's request of Dececber 18. 1985. the 
Oepartnent of Energy's foroal cowsents on the General Accounting Office (GAO) 
draft report entitled "Federal Funding Hechanisns in Support of University 
Research- are being subaitted by separate letter to GAO. 

Editorial coamcnts on the report are enclosed for GAO's consideration in 
preparing the final report. 



Sincerely. / 




Assistant Secretary 
Hanagecent and Administration 



Enclosure 





155 




forming research across disciplines in electronic sciences 




2. page 4 - line II - "accompli shed" is nisspelled. 

3 rage U - "DOE. however, specifically pointed out that its funding to 
universities includes acre 'indirect' funding than direct. 
...OOE obligated S550 million to university affiliated 
researchers working at governnsent labs..." 

Comncnt - Kost of this "indirect" funding goes to support the 
operation of lesearch facilities and scientific 
instruments which are utilized by university 
scientists to conduct rpsnarch. For example, 50% of 
the beaa tirae at the Brookhaven High Flux Beam 
Reactor is used by university researchers. Univer- 
sity scientists who use these facilities for their 
research should be more properly classified as "visitii.q 
scientists" rather than as "workers" *t the labs. 

2 page 35 - Table 2.7: This table notes that the aw:rd decision process 
for DOE-funded Research Centers and Kajor Facilities and 
Equipment is one of internal review only. 

Cocwent - The review procedures followed for projects of this 

type vary by project. Therefore, this table should note 
that "nixed" review procedures are used by OOE in these 



3. page 51 - "And DOE ended its (graduate) fellowsh*p program in 1973." 
Cocwcnt - While DOE did end an agency-wide, generic graduate 



research fellowship program which encompassed a number 
of different scientific and engineering disciplines, 
individual DOE technology programs can support araduate 
fellowships where manpower statistics ind^csle there 
will be probable future shortages '^f «avanced degree 
professionals. Approxio>*c:,. oO graduate fellowships 
were supported in FY 1985 by individual DOE programs 
In such fields *s ruclear engineering, health physics, 
fusion technology, etc. {See page 129 for details). 



areas. 




156 



page 94 - other Significant Characteristics- "-use of MF i;ih..,» 
facilities by university scienmis (at h X 
auUiprogram labs, about 57X of the otal operating time is 
used by university scientists)" wH^io^-mg nme u 

COHiDent - This statement should be clarified to note that 57X 
of the tot.l operating tine of "designated user 
research facilities at the labs" Is Gsed by Snlversitv 
scientists. There are about 50 designated user ^ 
ulVll^ facilities in the DOE laboratory co^lex 
(see the Users Guide to DOE Facilities DOE/M 0174 
for additional details on these vlrio^; fJciimll); 

5. page 112 . other Significant Characteristics (Fossil Energy Centers) 

Comment - A statement should be added that the Fossil Energy 
iTollll fJL*,^? 'r^''' additional fi ding 
ITrlllZl Tnl \'21T the OOE 

6. pi^ge I3g - Award Decision Process: Internal Review 

Comment - The review process for the OOE University Research 
nstrujnentation Program includes both peer review 
(through the use of special disciplinary rellew 
panels) and internal staff review? A«Xrd?ngi; 
Table 2.7 on page 35 also needs to be chanaed 

1^'^°' Facilities and Equipment- colJSn L OOE 
should be changed from "I" to "Mixed". 

7. page UO - Number of Awards: 17 

8. page 140 - Other Significant Characteristics, line '■ 

Consent - Suggest hyphenation of "first-cosie-flrst-served" 

9. page 157 - Evaluations: "A DOE evaluation of this progran, showed that 

f°r every dollar of institutional award received an 
addit ona five dollars was subsequently ec ed fro.. 
DOE or other sources for follow-on support." 

Consent, jhis statenent needs to be clarified. For every dollar 
OOE provided in the institutional research gran? 

5ddlt?'o,;,l"f?ir^'?," leterained that an 

Mdltional five dollars was received by the unlver- 

JS'stririu"'^??."' f-n^'tiSn^r 

GAP Con unents 

d't?£S Mm """^"'^ ^^elu^fEHii?, letter 
1. All suggested changes have been incorporated into the text. 
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Appendix XIV . 

Advance Comments From the 
National Aeronautics and Space 
Administration 



fUASA 

National Aeronautcs and 
Space Admnistraton 

W&shtnQioo.OC 
20546 

JAN 1 S 1386 

f^nhn^MfCf NIP 



Mr. Frank C Conahan 
Director* National Security and 
International Affairs Division 
United States General Accounting Office 
Washington* DC 20548 



Dear Kr. Conahan: 

Thank you for the opportunity to continent on the report on 
Federal Funding Kechanisns m Support of University Research 
(RCED-86-53) . 

I an sending you the cocKnents of the KASA Chief Scientist which 
arc the views of the agency. The comaents will clarify or modify 
mprecisc or incorrect statements m the draft report. These 
arc presented m the enclosures to this letter. 



Sincerely* 




^Robert Nysrj 
Associate Administrator 
for Management 

Enclosure 
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NASA COMMENTS ON 'FEDERAL FUNDING MECHANISMS 
IN SUPPORT OF UNIVERSITY RESEARCH" 



inforinative. However, errors related to 
corrected! =""'"9' ^""^ instrument selection should be 

I^^fn^^r"" the n.ajor equipnent 

lnufn«2„?" "^SA does not make awards solely tor 

equipment, per se, as the text implies. 

regarding cost sharing arises from a rather subtle 
situation which GAO has apparently misinterpreted. NASA has 
nnnni»i°"^^^^ Supported full reimbursement of cosis and hal 
mm ^^^^i?? °" 'I'P" ^"""^ instruments. Ihe 

KaSl^fS^"' Offices Appropriations Acts for a number of years 
^f^fj^^ a prohibition on full reimbursement of costs tor 
research resulting from unsolicited proposals. However 
??^f?!H°"^ ?? a case-by-case basis are permitted. Because of the 
United application of the legislation to tne kind of research 
activities sponsored by NASA, the use of cost s^Sring claulef in 
grants, cooperative agreements or contracts is minimal? Howeve? 
it IS NASA policy to use cost sharing where appropriate >nd the 

nisJead?^'?"' ""° ="^'^"9 requi^emen" Is' 

misleading in suggesting that NASA is in violation of statute 
There is no statutory or NASA FAR supplement requirement for cost 
sharing on university contracts. requirement tor cost 

nllrnnr^^^f significant Characteristics" section on page 77 

?hfs SelcrTntfon^i'.^ "^^^ determines the suppor? instrument. 

This description is not consistent with stjt-.te and, indeed, 

3^jL''°-h'°?"P^5-^='"^'^i' "^SA. The tyo senjencls 
beginning with "According" should be deleted. If it is essential 

(con"act^'oJ2nt'or"' =^1"^^°"' '^"en use: "Award instruments" 
{contract, grant or cooperative agreement) are determined in 
accordance with P.L. 97-258 and OHB implementation hereof !" 

Il^^ '^H^" """^"^ ='""9 positions on cost sharinq, 
equipment awards and the "Chiles Act" (instrument usage^over the 
years, it is importt.it that these corrections be made! 

I5%=h:sjrb^%\::^^d°:d!''i^::;h^a"uy^iji^ °" p^^e 

■2i Qhniiirt opeciiicaiiy, the last sentence on page 

During F^84 S7$ 'S^H^^ "° facilities support, 

rese^^rh'^nr^ih ""'ilion dollars, ten percent of our university 
research grant money, went to facilities and/or equipment. 
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Table 2*S on p, 27 is not accurate, as it reflects only one of 
three fellowship prograns. The correction should be: 

NASA 

Graduate Student Fellowships $ 1,800,000 120 $15,000 

Faculty Fellowships $ 2,412,121 275 $ 6,500 

Post-doctoral Fellowships $ 9,498,722 177 $53,665 

SUBTOTAL $13,710,843 57? 

To accoapany these figures, the two enclosures of program 
description should be inserted in appendix i, special training 
needs after page 125. 

The description of NASA's award decision process cn page 34 & the 
accompanying table 2.7 on page 35 (approximately 75% of total) 
are not accurate. NASA uses peer review on scientific projects and 
internal review on aeronautics and space technology nroiects 
(approximatelv 25% of total). f j 



^^ranJc B. McDonald 
Chief Scientist 



Enclosures 



ENCLOSURE I 

Special Training Needs 

NASA Resident Research Associateships Postdoctoral and Senior 
Research Awards 

PRIMARY OBJECTIVE: Awards to outstanding Scientists and 
engineers at the recent, postdoctoral and experienced senior 
levels for tenure as guest investigators. 

TIME IN EFFECT; 1959 - Present 

FY 1984 : 

TOTAL FUNDING LEVEL: $9,498,722 
NUMBER OF AWARDS: 177 

AVERAGE AWARD SIZE: $53,665.00 (IS- year) 
AVERAGE DURATION OF AWARD: 2 years 

AWARD DECISION PROCESS : Peer Review 

COST-SHARING : lo requirement 

INDIRECT COSTS : N/A 

OTHER SIGNIFICANT CHARACTERISTICS ? Administered through The 
National Research Council 
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ENCLOSURE II 

Special Training Needs 
NASA Summer Faculty Fellowships 

PRIMARY 0P3ECTIVE; Research Fellowships are awarded to 
engineering and science Faculty members for summer research in a 
NASA-University cooperative program. 

TIME IN EFFECT; 1964 - Present 

FY 1984? 

TOTAL FUNDING LEVEL: $2,412,121 
NUMBER OF AWARDS: 275 

AVERAGE AWARD SIZE: $650 per week and travel allowance 

AVERAGE DURATION OF AWARD: 10 weeks 
AWARD DECISION PROCESS; Internal review 
COST-SHARING; No Requirement 
INDIRECT COSTS; Yes 
OTHER SIGNIFICANT CHARACTERISTICS; 



GAO Ck)inments 

The following are gag's cgmm:-.ts on the National Aeronautics and 
Space Administration's letter dated January 15, 1986. 

1. All suggested changes have been incorporated into the text unless 
noted in further comments. 

2. Faculty fellowships and postdoctoral fellowships mentioned here 
involve support for university scientists pcrforraing research at fudural 
facilities rather than university -owned facilities. Because the scope of 
our report was limited to universit. facilities, we did not include the.se 
mechanisms in ou^ report. 
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Appendix XV 

Advance Comments From the 
Department of Agriculture 



R)0*pvtm««of tmProQtvn Admnisvtto' 20250 

AgncuKurt Sytttms 

UAH 28 1386 



SUBJECT- CAO Drift Report RCEr>-86-53, 

Oitcd Deceaber 18, 1985, ^nt ic led "PeJ^ril 
Fundtns Mechinit^t In Support of 
tintverttcy Research" 

TO: J. Dexter Peach, Director 

Retourcet, Comunity anJ ^con«>4tc Qevclopeent Division 
U>S» Cen^r«l Accounting Office 
Vathtnston, D.Ct 20348 

THRU: Orvtlle d. B«ntley 

A«$t$tant Secretar> for Science and Eduction K^*^^^^* 

Peter C. Meyers 

A$«i«tant Secretary for Natura! Resource* and Environoeot 
Steven D«whur»t >^ 

Director. Offic/of Budget and Prosraa Analy«i« 
The subject report hat beep revieved with the following, coments provided. 
Pase 24- 

1980 Research Facilitie* »ho' i890 Seaearch F<.«litie«. Thia Program 

include* in«trtrtent4tion, coittruction or renovation, and land acquisition. 

Page 29; 

In the USOA portion, we revomend changing "1890 College*" to "Evana-Allen" to 
be con«i«tent in reporting rate«orie$ of pro^rraa rather than recipient 
inatitutiona. 

Page 38: 
Coat Sharing 

Coat sharing require«ent$ at USDA depend upon atatutory language rather than 
funding <Kchania-9«.^ 'lo^t of the for'aula - funded pro^ra'u in ';SOA for Research 
and Extension activitiea require tatching froti state and local sources on a 
dollar for dollar basis, however the Atatea contribute far more than the 
required aaount* for o^tctiing. On a natiom/ide basis, Federal dollars for 
Hitch Act and S«ith-Lev^r Act pr.^.tra4s accounted for 20-30 percent of the total 
Research and '^xtonaion prograM c)nducted at land^grant universities in Fiscal 
Year 1985. 
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P4ge 81: 

Prioary Ob jec t ive; 

"...i>lant produVlron. . should be chan?..»d to '*pl.int science." The program 
encocspasses more than production. 

Page nO: 
Cost'Shar '^jg; 

Cost suar. ig is not required as opposed to not allowed. 
Page I&l: 

Refereni'es to TuskeXec Institute *ho<»ld be chan>;ed to Tuskegpc University. 
Page 160: 

References to Tuskegee Institute should be changed to Tu3keRe<» lln»versiiy. 




GAO CJomments 

The following are gao's comments on the Department of Agriculture's 
letter dated January 8, 1986. 

1. All suggested changes have been incorporated into the text. 



er|c 



171 



163 



PART 2 

ASSESSING FEDERAL FUNDING MECHANISMS 
FOR UNIVERSITY RESEARCH 
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Executive Summary 



Over 60 percent of university research funding comes from federal 
agencies. This research is a key elerr.ent in the United States' interna- 
tional competitiveness and technology advancement. Other sources for 
research funding include industry, foundations, and state governments. 

Approximately 71 percent of the federal research funds are provided 
through one funding mechanism or category of federal financial support 
for scientific research — individual project grants. Some scientists and 
policymakers have questioned the consequences of such heavy reliance 
on individua. project grants. For example, does this mechanism dis- 
courage the petformance of innovative, high-risk, and interdisciplinary 
research? 

In response to the House Ck)nunitt€e on Science and Technology's 
request that gao assess t.ie effects of different funding mechanisms on 
the productivity and performance of research, gao looked at: 

• Whether particular funding mechanisms played a role in helping univer- 
sities improve program quality. 

• Whether two funding mechanisnu — individual project grants and center 
grants — had different effects on the performance of research. 

In addition, gag is providing the Committee with a separate report that 
describes the funding mechanisms used by federal agencies to support 
university research and trends in the use of such mechanisms. 



Background 

GAO looked at five universities that, according to surveys of the scien- 
tific community carried out by two education and research organiza- 
tions, had reputed improvement in program quality, gag concentrated 
primarily on what funding and other strategies these universities used 
to Lnprove the selected departments and how the departments were 
able to finance their program improvement initiatives. 

Two mechanisms for federal funding of university research are indi- 
vidual project grants and center grants. Individual project grants sup- 
port individual researchers who do specific research. Center grants, 
which account for 9 percent of grants awarded, support broad coherent 
research programs and include coverage of facilities, equipment, and 
scientific and administrative i)ersonnel. 

GAG assessed the merits of the two funding mechanisms against four fac- 
tors that have the potential to effect the performance of research. 
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• Coverage of resource requirements, which includes trained technicians, 
equipment, and laboratory space. 

• Stability of financial and resource support, which reflects the continuity 
and duration of support. 

• Type of research supported, which includes the influence of funding 
availability on the flexibility to pursue tew and different areas of 
research. 

• Administrative burden, which includes researchers* time spent pre- 
paring proposals, overseeing grants, and reviewing proposals by others. 

Results in Brief 

The particular funding mechanism for university research played a 
lesser role in helping universities improve program quality than their 
ability to obtain grant funds from such sources as the federal govern- 
ment, state government, industry, and the university itself. 

Responses of scientists to gaO*s questions on coverage of resource 
requirements and administrative burden showed that these factors were 
less affected by the particular funding mechanism than by the field of 
science. On the other hand, scientists working under center grants 
responded that they had more stability of financial and resource sup- 
port and that they were more likely to perform the types of research 
defined as innovative, high risk, or interdisciplinary than scientists 
working under individual project grants. 

GAO's Analysis 
Improving Research Quality 

At the five universities gaO visited that were reputed to have improved 
program quality, the common element in improvement was an explicit 
commitment from the university to improve quality through increases in 
internal and/or external funding and personnel changes. Initial funding 
was necessary for building quality, although it came from a variety of 
sources. Two of the universities received National Science foundation 
science development grants in the late I960*s that enabled them to bring 
in high-quality junior and senior faculty. Another university received 
state appropriations that were used to hire new faculty and increase the 
number and quality of postdoctoral fellows, -.\nother university used 
funds from industrial sponsors to implement its plan for program 
improvement. (See chapter 2.) 



ERLC 



174 



166 



Perfonnance of Research 

Coverage of resource requirements differed by field of science rather 
than by the type of funding mechanism (individual project or center 
grant). Fields of science differ in their needs for such v^zo^ivrn as tech- 
nicians, equipment, and laboratory spaca For example, mathemati'^'ans 
working on theories may work in isolation with few assistants and iKtle 
or no equipment. In contrast, cell biologists may need a number of lab 
assistants, and space scientists may invest laige amounts of capital in 
equipment. 

Scientists* concerns about stability of resources and financial environ- 
ment differed depending on their field of science rather than on the 
funding mechanism. For example, award duration affects stability 
because award periods do not always match the actual time needed to 
perform research. Biochemistry projects may take less time to complete 
than genetic manipulation experiments in agriculture, where scientists 
rcvrat allow a complete new generation of crops to grow before tosting 
can take place. 

Scientists working under center grants reported that they were more 
likely to perform types of research defined by the National Science 
Foundation as innovative, high risk, or interdisciplinary than scientists 
receiving individual prefect grants. For example, 25 out of 32 scientists 
with center grants said they proposed research into new areas as 
opposed to 14 out of 33 scientists receiving Individual grants. Scientists 
working under center grants believed they had more stability and 
resources to conduc*: these types of research. 

Administrative burden, as measured by the amount of time spent in 
preaward activities (applying for awards) and postaward activities 
(responding to award requirements and reviewing proposals), varied 
nwre by field of science and agency requirements than by type of mech- 
anism. Defense agency award requirements Include postgrant reporting, 
whiW civilian agency award requirements include more preaward 
reviews of proposed research On the average, scientists in fields, such 
as artificial intelligence, that receive awards from defense agencies, 
reported they spent more time in postaward activities than in preaward 
activitiec. Scientists in fields, such as plant science, that receive awards 
from civilian agencies reported spending mor^ time in preaward activi- 
ties. (See chapter 3.) 



175 



167 



Recommendations 

OAO is making no recommendations. 



Agency Comments 

We did not request agency comments because our work was not carried 
out at any agencies and we do not have any adverse comments about 
any agencies or organizations. However, we requested comments on por- 
tions of the report from the five umversities cited in chapter 2 as having 
improved program quality. Tliose comments are incorporated in this 
report 



Abbreviations 

GAO General Accounting Office 
NIH National Institutes of Health 
National Science Foundation 
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Chapter 1 , 

Introduction 

Since its inception in the late 1940*s, the current U.S. system for scien- 
tific research has emphasized supporting individual scientists' research 
projects through national competition for awards. According to the 
National Academy of Sciences, the scientific community often associates 
the individual project award system with the success of U.S. basic 
research and views it as affording the greatest degree of opportunity for 
pursuit of meritorious ideas. 

Despite the belief that the individual project mechanism Is closely linked 
with U.S. success in basic research, the House Committee on Science and 
Technology has noted problems concerning the current funding system 
in which this award type predominates. This report, which was 
requested by the House Ck)mmittee on Science and Technology, assesses 
the roles and Impact of different kinds of support for university scien- 
tific research in different fields of science. 

Among the problems with the current system noted by the Committee 
and others, such as the National Academy of Sciences, are: 

• the increased volume of applications for research support that need to 
be reviewed; 

• the tendency to fund traditional research ideas rather tujui innovaUve 
ones; and 

• constraints in the provision of scientific research resources, i.uch as 
equipment and personnel. 

How the Current 
Funding System 
Supports Scientists 

Scientific research in the universities depends heavily on the federal 
government In fiscal year 1982 federal agencies provided 64 percent of 
the $7.3 billion spent at universities for research. The federal govern- 
ment supports university research through a variety of funding mecha- 
nisms. For purposes of this report, funding mechanisms are categories of 
federal-financial support for scientific research performed by U.S. uni- 
versities; they can be divided into direct and indirect support 

Three funding mechanisms directly support research: the individual 
project mechanism, program support, and center support Individual 
project awaids are typically made to individual scientists for research 
that they have proposed m a discrete research area. This is by far the 
predominant mechanism, accounting for 71 percent of agency support 
Program support provides support for more than one principal investi- 
gator in a broad coherent program of research, often multidisdplinary 
and long term. Center support provides funding for research projectd 
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that are coordinated into a coherent program in a broad field of interest 
at a university. The center award the only mechanism that provides 
funding both for research and for equipment, facilities, and an admini? 
trative unit in the university. A recent illustration of the use of this 
funding mechanism Ls the National Science Foundation's (ksf's) estab- 
lishment of engineering research centers, designed to strengthen this 
field by providing a concentration of facilities, personnel, and 
equipment. 

Three other fundin^^ mechanisms indirectly support research by pro- 
viding funds for *'iiii*rastructure." These funding mechanisms are 
training, equipment an\f facilities support, and institutional support for 
a university. 



The House Committee on Science and Technology requested that Gao 
assess the relative merits of dif rent funding mechanisms in terms of 
their effects on the type of research being supported, research perform- 
ance and productivity, agency procurement adndnistration, manage- 
ment and administration by the performing orgazJzation, and from the 
point of view of the individual scientist As a result of a literature 
review, the advice of a panel of experts, and consultations with the 
Committee, we agreed to assess funding mechanisms as they are used by 
recipients in different fields of science at specific research organiza- 
tions. Our objectives in this assessment were 

• to determine whether particular funding mec iiisms play a role in 
helping universities Improve program quality i . perceived by the scien 
tific community and 

• to examine whether two dif-erent types of funding mechanisms — Indi 
vidual project grants and center grants— had different impacts on the 
performance of research. 

Because almost no empirically based literature exists on funding mecia 
nisms and their effects on research organizations, we adopted an e:c>W 
atory approach to identify those issues that warrant further attenuon 
from policymakers. Wc conducted case studies at 15 diffc--cnt university 
research organizations. We used V//o sets of case studies, one focusing on 
reputed improvement in program quality, and the other on research per 
formance and tiie perspective of individual scientists. 

The Committee originally had included research productivity among the 
factors it requested we review. However, we determined that we could 



Objectives, Scope, and 
MethodJlogy 
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not precisely assess the effects of funding mechanisr.is on research 
quality and productivity becauco of current limitations in the techniques 
for measunrig the outputs of research. Instead, in consultation with the 
Committee, we explored the linkages \r ^een the types of support 
flowing into research organizatiops ana vne reputed research quality of 
those programs. 

We focused on how selected university departments were able to 
improve their research programs after the federal government had 
largely eliminated special financial assistance for program improvement 
in the early 1970*s. We selected five universitips that had successfully 
improved various departments over the past decade on the basis of two 
national siuveys of U.S. research doctoral programs. The first ("A 
Rating of Graduate Programs") was conducted in 1969 by Kenneth D. 
Rouse and Charles J. Anderson for the American Council of Education, 
and tne other C*An Assessment of Research Doctoral Programs in the 
United States") was conducted by the Conference Board of Associated 
Research Councils and published in 1982. 

We used the following criteria to select the five universities after con- 
sulting with the study director of the 1982 survey. 

• First, where did departments stand in terms of the 1982 /ey*s 
ranking of program quality improvement as based on respcnsps from 
scientists in the same field around the country. 

• Second, which departments showed the greatest change bctv/een 1969 
and 1982 in program reputation, again based on scientists' cssessments. 

We visited the following universities and departments where we inter- 
viewed university administrators and faculty members and reviewed 
program improvement documentation and financial records. We looked 
at the role of funding mechanisms in the universities' program improve- 
ment strategies. Due to resource constraints, we focused on departments 
in one geographic region— the southeastern United States. 



Unlvtrtlty 


Departmont/School 


Emofy University 


Department of Microbiology and Ininiunology 


Georgia Institute o' Technology 


School of Chemical Engineering 


University of Alabama in Birmingham 


Department of Physiology and Biophysi^^ 


University of Texas at Austin 


Department of Physics 


University of Georgia 


Department of Botany 



TBbh 1.1: Un(/«rtMM WHh RtputMl 
(mprov«m«nt In Program Guvftty 
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To respond to the Cononittee's interest in the effects of different 
funding mechanisms on the performance of research, we designed our 
second set of case studies to explore further some of the problems cited 
with current federal support for university research. Time and resource 
constraints prevented us from assessing all six categories of funding 
mechanisms, but the approach we took still sheds light on issues 
endemic to adl funding mechanisms. Our objective in this second set of 
cases was to examine whether two liifferent types of funding mecha- 
nisms had different impacts on the performance of research. To meet 
this second n Jective, we studied two funding mechanisms, center 
funding and the individual project award mechanL Ta, that together rep- 
resent 80 percent of the federal dollars obligated for university 
research. We examined the impact of these two funding mechanisms by 
examining four factors related to the performance of research: 

• coverage of research resource requirements, which includes trained 
technicians, equipment, and laboratory space; 

. the stability of support, which reflects the continuity and duration of 
support; 

• the type of research supported, which includes the influence of funding 
availability on the flexibility to pursue new and different areas of 

^ research; and 

• administrative burden, which includes researchers' time spent preparing 
propoeals, overseeing grants, and reviewing proposals by others. 

The second set of cases was selected to allow us to examine the use of 
mechani'ims historically, individually, and in combination at university 
researcii organizations. We chose a sample that matched two different 
types of research organizations (centers and departments), which we 
assumed wo- id have different experiences vnth funding mechanisms. 
We defined t inters as research organizations where research projects 
are coordinated into a coherent program in a broad field of interest at 
the university. Another defining characteristic of such organizations is 
core funding for equipment, facilities, and an administrative unit We 
looked at centers that had received core fundi % from a g< ^'enunent 
agency for at least 10 years anc? at departments that had received indi- 
vidual project av/ards in that same period of time. 

Our sample of matched pairs cut across five fields of science '^.^ final 
matcli of departments was made on the basis of location and the ^egrees 
to winch the department matched the center in terms of types of 
research -itone.and other factors, such as seniority of faculty members 
and cov«jfiage of distinctly different fields of science. The final sample li 
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comprised of 10 of the 25 universities that received the moGt federal 
rese'irch and development support and represents ?.mix of public and 
private institutions. 





C«flttrlocttlont 


D«ptrtm*nt locations 


Mathematx^ 


University of Wisconsin- 
Madison 


University of M)Chigan 


Space science 


University of Chicago 


University of Iowa 


Arttf»ctal intelligence 


Massachusetts Institute of 
Technology 


University of Texas 


Cell biology 


Ya'e University 


New York University 


Rant sciences 


Michigan State University 


Cornell University 



Tabto 1^ Matched Pairs of Unhrsrsmss 



In selecting different fields of science, we addr jssed the Ck)mmittee's 
interest in the impact of different styles of support or combinations of 
funding mechanisms on various fields. 

Cur data collection efforts involved the administration of a structured 
questionnaire to principal investigators at the various universities. We 
also asked universities to provide us with data on their use of different 
funding mechanisms from federal and nonfederal sources in 1970, 1976r 
and 1984-85. 

The questionnaire was administered to assistant, associate, and full 
professors at the universities we visited. In all we interviewed 70 
research faculty. Using this questionnaire, we gathered data on a 
variety of factors bearing on the perceived impact of federal individual 
project grant awards versus federal center awa: ds in terms of coverage 
of resources, stability, types of research, and administrative burden. 
These factors are discussed in detail in chapter 3, 

In all cases, data were cross tabulated by type of research organization 
(department or center) and by field of science (artificial intjelligence, 
space science, mathematics, cell biology and plant science). In addition, a 
series of open-ended questions were asked to develop additional infor- 
mation about the perceived effects of funding on scic .itific research. 
These questions were designed to create small-scale case studies when 
the comments of all scientists in a particuJ-^- department were 

aggregated. 

Since the case study approach was used , th objectives, an 

important caveat must be noted. Our stud> is . . representative of all 
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fields of science, the totality of research universities, or all federal 
agencies or components of agencies. 

We did not request agency conunents because our work was not carried 
out at any agencies and we do not have any adverse conunents about 
any agencies or organizations. However, we requested conunents on por- 
tions of the report from the five universities cited in chapter 2 as having 
improved program quality. Those comments are incorporated in this 



report 
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Chapter 2 

Role of Funding Mechanisms in 
Improving the 

Quality of University Science 



This chapter assesses the role of funding mechanisms in improving the 
perceived program quaHty of university science departments In the 
1960 s federal agencies developed several funding mechanisms designed 
either to create new research expertise or to increase existing research 
expertise. These funding mechanisms had been discontinued by the 
early I970's. In an effort to determine how selected university depart- 
ments were able to improve their academic and research programs when 
the federal government had eliminated special financial assistance for 
resea-^n program improvement, we visited five universities that 
accordmg to national surveys had successfully improved various 
departments over the past few years. (See objectives, scope, and meth- 
odology m ch ipter 1.) This chapter concentrates prim^xily on what 
funding and other strategies these universities used to improve the 
fleeted departments and how the departments were able to ilnance 
their program improvement initiatives. 

We found that these departments financed program improvement plans 
by obtaimng funds from federal grants, state government, industry, or 
umversity sources. With these funds the departments hired additional 
i^lty, renovated research facilities, an^i purchased new equipment 
Th^ actions contributed to the quality of their research programs and 
enabled the departments to compete successfully for additional external 
grants and contracts. Although the departments used a variety of 
fundmg mechanisms, the individual project grant was the principal 
mechamsm used by all the departments. Two departments received spe- 

fho ^^Toaa'"'^^^ ^"^"^ Science Foundation m 

the nud-1960 s. Table 2.1 briefly summarizes the information we found 
cx)ncenung these funding mechanisms and program improvement strate- 
gic for these five departments. More detailed summaries follow the 
table. 
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l^uncMng tcurcM uMd to Improvt 



1170 im 



Emory 
Univefsity, 
Microfciotogy 
and 

Immunology 
Department 



Percent 



Univefsity cwarded $620,000 to 
department as seed money. 



$140,466 $1,158,441 



+72S Seed funding used to hcease the 
number of tenured faculty members; 
new department chairman in 1979. 



Georgia 
Institute of 
Technology, 
School of 
Chemical 
Engineering 



Increase in support from industry, 
federal Qovemment, and foundations 
(industrial sponsors). 



149,016 754,273 +406 1978 implementation of wntten plan 

for improvement of program. Plan 
focused on faculty recruitment and 
improving university relations with 
industry. 



University of 
Alabama at 
Birmingham, 
Ph'ysioJogy 
arxj 

Biophysics 
Department 



Seed money from state 
appropriations. 



240,401 2,488,969 



+935 New chairman in 1979; focus hiring 
new faculty and increasing the 
nurriter and quality of postdoctoral 
fellows. 



Universit. of 1967 NSF Science Development grant 
Georgia. of $972,000 matched by an infusion of 
Botany state funds and start-up funds from 
Department the university for new researchers. 

Individual research grant sustains 
program improveTnent; unrestricted 
income from an etKJowment fund. 



405,695 1,673,874 



+313 Support throuQh a variety of funding 
mechanisms aiiowed expansion of 
space for faculty and student 
research and the addition of more 
faculty, equipment, graduate 
students, and pootdoctoral fellows. 



University of 
Texas at 
Austin, 
Physics 
Department 



1966 NSF Science Developnnent 
grant. Departrrent strengthemtl by 
income from private endownD^r,t. 



1,762.154 7,825,487 



+344 Science Development Grant provided 
the opportunity to bring in high- 
quality junior and senior faculty with 
initial research support. 
University funding procedures 
enhanced acquisition of equipment, 
thereby improving program quality. 



TaUft 2.1: Charactdffatlcs of Dopcrtmcnts With improved Program Ou«my 
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Emory University 

The Chairman of the Microbiology and Inununology Department told us 
that the department began its greatest period of growth and improve- 
ment in 1979, when he was hired. The chairman described the depart- 
ment at that time as a modest, but decent one, which he believed could 
be expanded into a well-balanced, nationally recognized, high-quality 
department The university's administration also wanted to improve the 
quality of the department and agreed to provide about $620,000 in 
"seed money" to increase the number of tenured faculty. Additional 
funds were provided to acquire more modem equipment for instruc- 
tional and research purposes and to support additional graduate and 
postgraduate students. In addition, the university agreed to renovate 
space for the Microbiology and Immunology Department According to 
the department chairman, renovation costs were between $1.5 million 
and $1.75 million. 

The chairman told us that the first priority for improving the depart- 
ment was to hire additional faculty members who were highly trained, 
prominent in their field, and who would aggressively* seek external 
research funds through grants and contracts. When the chairman was 
hired in 1979, the department had eight faculty members. Today, the 
department lias 11 faculty members,. 5 of whom have been hirxi since 
the new chairman came on board. The current faculty has successfully 
increased the department's external funding from about $240,000 in 
197^ to over $ 1.5 miUion in 1986, including about $ 1.4 million in federal 
funds. The department would like to increase its faculty to 16 or 18 
merabers, but current space constraints have precluded ftuther growth. 

Acquiring additional equipment for research and instructional purposes 
was another high priority for improving the department A 1978 
appraisal of the department's laboratories concluded that existing 
equipment was not suitable for modem research approaches in microbi- 
ology. Since then, the department has purchased several new pieces of 
equipment. 

According to the department chairman, applicants for predoctoral and 
postdoctoral training in the department have also jreased in numuer 
and quality. In 1979 the Microbiology and Immunology Department had 
only 5 graduate students; today it has 24. The dep"rtment has provided 
financial support for six of the predoctoral and postdoctoral students 
through a training grant from the National Institutes of Health (nih). 
This grant, which began in Tuly 1984, will pro\1de a total of $499,640 
over a 5-year period. The university has also increased its student fel- 
lowship support for this department from $32,500 in 1979 to a 1985 
level of $65,700 per year. 
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NiH's Biomedical Research Support Grant provides additional funds on 
the basis of total amount of nih grant dollars received by Emory. The 
university then shares these funds with various departments as the 
need arisen, )r example, to purchase expensive pieces of research 
equipment or provide interim support for faculty who are "between 
research grants." Research funds from the Multiple Sclerosis Society, 
the American Cancer Society, the Rockefeller Foundation, and the state 
of Georgia provided about $150,000 in 1984, or about 11 percent of the 
department's external research funds. Because Emory is a private uni- 
versity, it does not receive an appropriation from the state of Georgia, 



School of Chemical Engineering officials told us that substantial 
improvements that were made in the quality of its faculty, graduate stu- 
dents, and educational program would not have been possible without a 
flexible university administration, a determined newly appointed Chem- 
ical Enguieering director, and a supportive faculty. In a time of 
decreasing federal support for program improvement, Chemical Engi- 
neering developed a comprehensive written plan for improving the 
qualitj* of its program. The essence of its plan was to achieve excellence 
by improving the quality of its faculty and graduate students. 
Improving relations with inaustry was also apriority. 

Since 1978 the Chemical Engmeering School has successfully attracted 
1 1 new faculty members. The Director of Chemical Engineering, in 
reflecting on the improvement in quality of the school, cited a number of 
factors responsible for the successful recruitment of highly qualified 
new faculty. The factors he cited were 

• a perception that the rapidly changing Georgia Tech Chemical Engi- 
neering program would be a good place to build or continue a career, 

• the willingness of the Dean of Engineering to permit the school to recruit 
faculty at all ranks, and 

• attractiveness as a place to work and live. 

Faculty recruitment took priority over building the Chemical Lngi- 
neering graduate enrollment. The department ejtablisned an initial goal 
of four to five graduate students per faculty member and carried out 
extensive recruiting effoi ts to achieve that goal. In the summer of 1978 
Chemical Engineering had only 12 graduate students, today, it has about 
100. 

In additioi to improving the qua!'ty of faculty and graduate students, 
improving communications and relationships with industry was also a 
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priority of the school director. He believed a good relationship with 
industry not only enhances educational opportunities for the students, 
but also increases industry's financial support for the program and con- 
tributes to the institution's stature. Activities aimed at improving the 
school's external relationships, including industry, during the past few 
years included 

• establishing external advisory boards comprised of industrial and aca- 
demic representatives interested in the program, 

• publishing a new graduate program booklet containing specific program 
information and listing the research interests of individual faculty, 

• issuing an annual alumni newsletter since 1979, and 

• pursuing opportunities for interaction with industrial representatives. 

The budget for Chemical Engineering has increased dramatically during 
the past 15 years. In 1970 the budget was approximately $582,000, but 
by 1984 the budget had grown to more than $3.5 million. The greatest 
budget increases have occurred since 1978, the year the new director 
was hired. 

The increase in funds has come f r>m several sources including the state 
of Georgia, the federal government, and industry. Because the Chemical 
Engineering School performs extensive research, a substantial part of iti 
funds come from grants and contracts from industry and government 
agencies, m 1970 the state cl Georgia supplied 68 percent of its funds, 
with the remaining 32 percent provided by industry, the federal govern, 
ment, and foundations. By 1984, however, the trend was away from 
state support, with only 50 percent of the school's funds coming fro^ 
the state. The remaining 50 percent of the $3.5 million budget came 
from sui^. external sources as industry, the federal government, and 
foundations (including industrial sponsors). 

University of Alabama 
in Birmingham 

Much of the Physiology and Biophysics Department's improvement, as 
reported in the 1982 "Assessment of Research Doctoral Programs in the 
United States," has occurred since 1979 when a new chairman was 
hired. According to the department chairman, the goal of the univer- 
sity's administration and departmental faculty was to accelerate the 
modest expansion that had taken place in previous years and generally 
to broaden the scope of research in the department The department 
emphasized recruiting new faculty, consolidating the I'aculfcy into a 
single functional unit, purchasing new scientific and word processing 
equipment, restructuring the graduate program, and starting a series of 
departmental seminars featuring nationally recognized speakers from 
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other universities. Of these stated goals, the chairman told us that the 
department has been most successful in improving <l"aUy of .te 
faailty and increasing the number and quaUty of its i^stdortoral fel- 
iJSs University officials attributed much of the department's miprove- 
ment to a supportive and flexible university administration a 
Substantial ^"rcase in state funding, and the ''^<>^ei':^':^^^t°nSi^ 
new department chairman. A substantial mcrease u; ex*, nial funds also 
helped finance the program improvement initiatives. 

The department chairman, in reflecting on the improvemen. ■ i ..ality 
of the department, stated that his number one priority upon a. -ir-g 
was to build a strong research program. He believed this could <> 
achieved by hiring the best possible -esearchers in 'hc'r r^f f T ^ 
fields Because cf the university's willingness to hire faculty at ail rc .ks 
and to pay highly competitive salaries to get them, the department has 
Sen successfTu in attracting 10 researehers since 1979. The chairman 
described these researchers as outstanding and as having international 
stature in their research field. These ) acuity members have aggressively 
sought external research funds that have helped to support the program 
improvement plans. 

Funding for the department has grown dramatically over the last 10 
years. In 1975, forexample, the total depar^ental budget was only 
$464,880. It grown to $1.7 miUion in 1980, but by 1985 the budget 
had increased to more than $5.5 million. Department officials estim.tea 
that individual project grants make up at least 90 percent of awards m 
their department, and that the ability to compete successfully for 
external research money is one key to the program's success Most of the 
increased funding has come from additional federal money for research, 
but substantial increases also occurred in funds from state appropria- 
tions and from nonfederal health agencies such as the American Heart 
Association, the American Cancer Society, and the Cystic Fibrosis 
Research Center. According to University officials, seed money from 
the university's state appropriation helped start the program improve- 
ment initiatives. 

The Physiology and Biophysics Department Chairman told us that the 
department has also been successful in attracting ""^standing graduate 
and postgraduate students. The most impressive growth has been in the 
numbe' of postdoctoral fellows. In 1979, for instance, the department 
had only i^even postdoctoral fellows. By 1984 that number had grown to 
22, compan3d with a national average of 6 in a typical physiology 
department. 
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University of Georgia 

Uniyersitj- officials cited several factors that have been ix>sponsible for 
the improvement in the Botany Department. "sponsible for 

.* JfS^h?'^-'^^^"^"^ ^ developing an excellent department. 
Si? T?» Z'"";^' '''''^''^ ^ ^^■'^ NSF Sciei.ce DeveCment 
Grant. The Botany Department's share of the grant waa S972 nnn 

fuij^ anda commitment Of funds from the GuSov^^^^ 

to purchase new equipment. 

• The state provided over $3.4 milUon to build a new 157 000 sauare foot 
plant sdences building and aUocated to the Botany DepaSS off 
square feet for teaching and research facUities. The new space i£ 

n^ted mterdepartment^ cooperation and communication. Pakof ST 
cost Of this new building ($500,000) came from an nsf Science T^vdL 
mept Ciranu " *^ 

• I!*tr^''^"'7 ^'"^"^^ ''^■"P ^'^'^ f*"" researches. Depending 
on the area Of r^an:h, start-up costs range from $15,000 to $100 000 

molecular biologist with the necessary laboratory faciliUes and ^uip- 
ment to compete for external funding. 

• Strongleadership from the university administration and Botany 
^otfl*!!^ facrJ^ promoted and encouraged r^earch, which attracted 
extern research funds. Federal resean:h funds, for example grew 
from $41,000 in 1965 to almost $1.7 million in ml ' ^ 

' nof"^*^ ^l^^ '"'^^"'^ ^ endowment fund, desie- 

n^^tS ^"^y Department, has also provided subst^?2 
unrestricted money that the department can use for special needs such 
as research equipment, student assistance, and travel. 

Along with the improvement in faculty, research equipment and fadli- 
h«'«^ department chaiman believes the quality of graduate students 
J^nf? ^""PT^- Cun-enUy, the Botany Department has about 50 

Kolff ?ho^^' ^° °^ ^^'^ '■^^'^^ assistantships 
and dO of whom h ave grant funds. 

Although NSF-s Science Development Grant served as a catalyst for oro- 
grarc Tiprovement, university officials believe ihat the individual 
r^arch grant has been the m^r funding mechanism that has sus- 
tamed the program improvement momentum. Thay believe a deoart- 

nmJil "'^"P °' """""^y" ^ ^'t"-^^ high-quality faculty and 
provide necessary research space and equipment, but after that, the 
^dividual research grar.t. is the mechanism for achieving the highest 
quality sder-! research. '"snesi 
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The Botany Department has eyperienred remarkable growtli in funding. 
Federal funding has grown from $41,000 in 1965, to $405,000 in 1970 
(includes part of the nsf Science Development Grant) to almost $ 1 .7 mil- 
lion in 1984. Total department funds from the state and federal govern- 
ments, industry and foundations, and endowment income grew from 
$ 1 7 million in 1980 to more than $3.0 million in 1984. Most of this 
growth has been federal research funds Uirough individual research 
grants. 

University of Texas at 
Austin 

According to the Physics Department Chairman, since receiving an nsf 
Science Development Grant in l96o, the department has nv»de progress 
in improving the quality and number of faculty and graduate students 
and in improving its overall research program. Funds provided by the 
grant were used for (1) additional faculty, (2) initiation of new research 
activities, (3) establishment of a Faculty Associate Program whereby 
recent doctoral recipients were brought to campus for 2-year periods of 
introduction to teaching and research, an (4) initiation of a program o^ 
curriculum development. University administrators stated that a m^or 
positive effect oi the nsf Science. Development Grant was the oppo:^,u- 
nity it provided for bringing in high-quality junior and senior faculty 
with initial research support at a t:me when few universities could pro- 
vide such funding. The Physics Departiricnt had 25 faculty members in 
1965 but, with this grant, the faailty giew to 40 by 1968. The depart- 
ment has continued to f;row and currency has a faculty of 65, including 
2 Nobel laureates and 5 members oi the National Academy of Sciences. 

In addition to improving the quality of the faculty, the quality and 
number of the graduate students has also improved. According to pre- 
sent and former department chairmen, graduate enrollment has 
increased from lOO in 1965 to over 250 in n85. In addition, postdoc- 
toral fellows have increased from none in 19.05 to over 100 in 1985. 

Expenditures for the Physics Department have increased from $1.9 mil- 
lion in 1970 to $10.8 million in lPP4. Income from private endowment 
has greatly strengthened the deparunent financially. At the time of our 
visit, the department had sbc endowed chairs at $1 million each, six 
endowed professorships at $100,000 each, and one lectureship. In addi- 
tion, the University ^ f Texas System has an endowment valued at about 
$2 billion. Income frop the endowment is about $ 150 million per year 
with two-thirds going ^ the University of Texas System and one-third 
going to the Texas A&M System. With this endowment income, the uni- 
versities pay off bond obligations, finance construction projects, and 
provide funds for overall program improvement at the schools. 
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One Important feature of the University of Texas at Austin*s funding 
procedures is that the university matches federal grant funds desig- 
nated for equipment. For example, If a researcher in the Physics Depart- 
ment receives a $100,000 federal grant that includes $20,000 for 
equipment, the university will provide matching funds for the equip- 
ment part of the grant. A university official told us this matching proce- 
dure is a veiy effective method of improving th^ department's research 
program. 

As mentioned earlier, the Physics Department Chairman told us that the 
NSF Science Development Grant awarded in 1966 was a mdior factor in 
the overall improvement of Texas* Physics Department. However, when 
we discussed with university officials the success of this grant, they 
cautioned us about the widespread use of this type of funding mecha- 
nism. School officials told us that the success of development grants 
depends greatly on proper planning for the use of the funds. For 
example. If the funds are used to Increase the number of faculty in the 
department, the university must be able to absorb these faculty costs 
whenever the grant funds are discontinued. Otherwise, the university 
might have to reduce Its faculty and the school would be back where it 
was In the begiiming, before the grant funds. 
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Summary 

In the development of productive university research organizations, 
funding mechanisms play different roles at different stages. The 
common element that was reported to us in improvement at the univer- 
sities we visited was an explicit commitment from the university to 
improve its program and to do so through increases in internal and 
external funding and personnel changes. 

Seed funding from either government or private sources was reportedly 
a prerequisite to program improvement in all of th** departments we vis- 
ited. Two of the five departments we visited rcceiveo substantial NSF 
Science Development grants in the late I960*s. University officials at 
both schools agreed that the availability of these federal grants was a 
mjjor factor in their program improvement strategy and enabled each 
department to attract excellent researchers, renovate research space, 
and purchase critical equipment Although the otlier three departments 
did not receive science development grants, they were able to obtain 
financial support from the university, state government, and Industry. 

After the investment of seed money in the departments we visited, 
faculty members competed successfully in their fields, and the primary 
source of support became the individual project mechanism. These 
moneys, along with supplemental support from state government, 
endowments, industry, or university funds, can generally sustain the 
quality program, at least in the short run. In the departments we \l3itcd, 
the universities' commitment to absorb the increased faculty costs v;hen 
the science development grant or other seed money ended, helped sus- 
tain the high-quality programs and allowed the departments time to 
secure adequate external funding to make them predominantly self-sup- 
porting. The seed money was thus "leveraged'* to obtain a broader base 
of support 
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Chapters 



Role of F unding Mechanisms in 
the Performance of Research 



The House Science and Technology Conunittee requested that we assess 
the relative merit of different funding mechanisms in terms of their 
effects on the productivity and performance of research. While the pre- 
vious chapter focused on factors affecting tlie improvement of program 
quality, this chapter examines the impact of two different funding 
mechanisms on Uie performance of research. We compared five depart- 
ments that rely primarily on the funding mechanism of individual pro- 
ject grants with five centers thtc rely primarily on the funding 
mechanism of center support. For each department or center, we 
examined four key factors that had the potential to affect the perform- 
ance of research — coverage of research requirements, stability of finan- 
cial and resource support, the influence of funding mechanisms on the 
flexibility to pursue new and different categories of research, and 
adnunistrative burden. (See objectives, scope, and methodology in 
chapter 1.) While our primary focus was to identify the impact of two 
funding mechanisms on these key factors influencing the performance 
of research, the case study approach a!so provided insights into other 
influences on the performance of research. 

We found that particular funding mechanisms, such as individual 
project awards, do not by themselves have consisvent advantages or dis- 
advantages for the performance of university research. With few excep- 
tions, no clear-cut differences emerged between the experience of 
center- and department-based scientists with federal support. The 
nature of the funding and the extent of resource coverage depend upon 
many factors, such as differer.ces between agencies, university policies, 
and varying resource needs. We also found that: 

• Distinctions between individual project awards and center funding are 
blurred by scientists' strategies to increase their ability to perform 
research, for example, grant applications to multiple sources. 

• Certain characteristics of the individual project award mechanism result 
in some problems, for example, discontinuous funding for graduate 
students. 

• Issues specific to each field of science, as well as certain characteristics 
of funding mechanisms, can impede the performance of research. 

The remainder of this chapter highlights findings from our analysis of 
the impact of funding mechanisms and other influences on four key fac- 
tors with the potential to affect research performance. 

Appendix I summarizes the responses of all scientists to selected 
questions. 
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Coverage of Resource 
Requirements 

The performance of research requires continued coverage of resource 
requirements. Scientists need trained technicians, equipment, and space 
to conduct laboratory experiments and other research. Fields of science 
differ in their resource requirements, depending on the stage of each 
field's development and its technological requirements. For example, 
mathematicians working on "pure'* theory may work in isolation with 
few assistants and little or no equipment In contrast, cell biologists told 
us they may utilize a number of lab assistants, while space scientists 
told us they may need large amounts of capital for equipment. In such 
labor- or capital-intensive fields, interruptions or delays in access to 
resources can slow research progress or force dissolution of established 
research teams and laboratories. 

We found that while certain funding mechrnisms provided more contin- 
uous access to resources, the design of specific mechanisms seemed to 
have less effect on the performance of research than the total volume of 
funding available for different fields of science and fluctuations in that 
funding. The responses of scientists regarding their ability to acquire 
needed resources clustered more by fields of science than by experience 
with particular funding mechanisms. 

The lack of variation in responses from scientists receiving support from 
center or individual project awards to cover resource requirements 
might be accounted for by a number of other issues mentioned by the 
scientists we interviewed. The coverage of resource requirements 
reflects interactions between an agency's decisions resulting from its 
review process and policies and an individual scientist's definition of 
resource needs for a specific project in a given field of science. Resource 
coverage may be influenced by 

• the degree of variation among types of support, even within a single 
funding mechanism cate^^ory; 

• differences in agency review processes; 

• agency policy decisions, such as use of funds to cover equipment or 
graduate education; 

• the extent to which universities supplement resources; 

• the types of research undertaken, as well as the scale of research 
efforts; 

• individual scientists' perceptions of the extent to which their funding 
requests will be approved; and 

• scientists' informal knowledge of what criteria govern decisions made 
by agency officials or groups of scientific reviewers. 

These interactions can be better understood in the context of three 
resource coverage areas we examined: facilities, equipment, and human 
resources. 
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Facilities and Equipment 

Experience v/ith individual project or center awards did not appear to be 
the significant factor in affecting scientists* responses to questions con- 
cerning adequacy of equipment and facilities. Instead, perceptions of 
problems in these areas differed by field of science. 

Overall, 28 of 36 researchers who had been in the federal award system 
since 1970 said that the quality of facilities for their research had 
increased or stayed the same. Scientists in two fields— plant sciences 
and artificial intelligence— did not report decreases in qualitj- of facili- 
ties since 1970. Scientists reporting decreases were in ceU biology, math- 
ematics, and space science. 



Figure* In percentage 
Increased Same Decreased 



Has the quality of facilities Center AZ9 21.4 35.7 n-M' 

changed since 1970? Department 54.5 318 . 13 6 n°^ 

•"n" hers and through the text indtcates number of scientists w*to responded to tho question 



Table 3.1: Facilities 



Differences among fields of science were also seen in equipment cov- 
erage. Although scientists in ail fields, with the exception of mathemati- 
cians, expressed concern over equipment, space scientists showed the 
most concern (8 of 1 1). They told us that luuch of their equipment is 20 
years old and -s maintained periodically by scientists and technicians In 
addition, as table 3.2 shows, over half of the scientists stated that 
needed equipment is difficult to obtain. There are no clear-cut differ- 
ences in the experiences of center and department scientists in the ease 
or difficulty in obtaining equipn.-ent. 



Rgures In 

p qrcentaqe 

Agreed Disagreed 

The equipment I need is very difficult to Center 54.5 455 n«22 

obtain under current programs. Department 53.3 46.7 n°30 



Table 3.2: Equipment 



Human Resources 

The funding mechanisms we looked at were not the most significant 
factor influencing responses by scientists to our questions about cov- 
erage of such human resources as technicians and graduate students. 
Problems .with funding for technicians cut across a number of fields of 



ERLC 



195 



187 



science— cell biology, plant science, artif^nal intelligence, and space sci- 
ep.ce. Scientists attributed problems with hiring and retaining techni- 
cians to factors other than funding mechanisms, such as industrial 
competition and current salary structures for technicians at different 
universities. 

Table 3.3 indicates that both center and department scientists view this 
as a problem. Center scientists felt more difficulties with the availability 
of technicians, although both center and department scientists reported 
difficulties in supporting technicians. 



Ftaufet In i)TC»nt&fl» 







Increased 


Same 


Decreased 




Has the availability of 
technicians changed since 
19/0? 


Center 
Department 


10.0 
132 


300 
54.5 


600 
Z7Z 


n-10 
n«11 








Agreed 


Disagreed 




itisdtfftcult to support 
technicians needed. 


Center 
Department 




76.2 
86.4 


23-8 
136 


n-21 
n-22 



Problems cited by scientists relating to funding coverage for graduate 
students touched on a number of interrelated issues concerning imiver- 
sity goals and funding mechanisnw available for supporting these goals. 
We found variations in the types of personnel supported by university 
research groups. For example, some centers have a clearly defined 
training fianction, while others support research and not graduate edu- 
cation. In addition, we found that some problems associated with sup- 
port for graduate students could be traced to the type of funding 
mechanism used. Scientists across all fields (58 of 66) agreed that 
project support should not be used to support graduate students as is 
the current practice. The negative effects they cited included the disrup- 
tion caused for graduate students by the loss of support from individual 
project awards. They suggested the establishment of separate mecha- 
nisms for graduate student support. 

TaM 3^ Techntdtne 

Stability of Financial 
and Resource Support 

A relatively stable resource and financial environment is generally con- 
sidered beneficial for the conduct of science. Particularly in resource- 
intensive areas and ones where teams of researchers must be assembled, 
the predictability of continued funding is important. The stability of 
support depends not only on the continuity of fimding, but also on its 
duration through a project's cycle. To determine the impact of fimding 
mechanisms and other factors on the stability of support, we examined: 
the cyclical nature of support, lengthy gaps between periods of fimding, 
and appropriateness of award duration for the research being 
performed. 
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The Cyclical Nature of 
Support 

We found that while center support provided more continuous access to 
resources, the total volume of funding available for different fields of 
science and fluctuations in that funding seemed to have more of an 
effect on the performance of research than the design of specific mecha- 
nisms. Both center and department scientists we surveyed told us they 
have had their federal funding cut (table 3.4). Scientists recognized the 
cyclical nature of federal support for different topics of research. Scien- 
tists also recognized the increased opportunities to compete for private 
support in areas of coTunercial potential and industry interest, such as 
artificial intelligence and plant biology in agriculture. 



Fiquret In Percentage 
Yet No 



Have you ever had your project 
funding cut? 



Center 
Department 



77.4 
833 



22.6 
167 



n-31 
n-36 



Table 3.4: Funding Cuts 



Scientists in fields of shifting program priorities can also be affected by 
the cyclical nature of support. For example, nsf's at^'-empt to ensure sta- 
bility at the field of science level in mathematics by aividing available 
funds for the mathematics subfields, such as complex analysis, resulted 
in destabilizing research environments for certain ot'.ier subfields and 
individuals. This example shows that the effects of funding mechanisms 
on university research cannot be assessed without :onsideration of con- 
textual factors such as agency policies. 

The influence of factors other than funding mechanisms on the stability 
of the support can be seen in fields of science dependent on NiH funding. 
The Office of Management and Budget proposed cutting the ntunber of 
NIH awards from 6,529 in fiscal year 1985 to 5,000 new and continuing 
awards in fiscal year 1986 and further to use the savings from that 
reduction to spread the available funds by distributing the awards over 
2 or more years instead of 1 year. Scientists in cell biology, one of the 
fields supported by nth, told us they were concerned with the politiciza- 
tion of federal funding for research (e.g., we heard comments such as 
"non-scientific events at the federal level," "arbitrary 0MB decisions," 
and that fluctuations "depend on the Administration"). Their percep- 
tions of instability are indicated by the contrast between their success in 
obtaining funding and an increased sense of unpredictability (table 3.5). 
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FlQurei In Percentage 



IncretMd Same Decreased 



How has the predictability of 
obtaining federal project Center 
funding changedr Department 




61.5 n«13 
45.5 n»22 



How has your success rale in Center 
funding changed? Department 



too 

11.1 



800 
667 



10.0 n"lO 
22.2 n-18 



TaW« 3J: CtwngM Ovtr tfM Uat 15 
Ybart In Arm Afftcting fUMtrch 



Funding Gaps 

We found that the type of funding mechanism used had a more signifi- 
cant impact in the area of funding gaps than in other areas related to 
stability. For departmental scientists who received individual project 
award?, rather than center funding, funding gaps sometimes translated 
into ending support that broke up research teams and caused the loss of 
trained professional technicians. Scientists noted that the social and eco- 
nomic costs of funding gaps (human suffering, retooling, increased time 
expended by scientists in the day-to-day operations of the lab) were an 
intangible cost in the performance of research. 

In contrast, we found that the center mechanism provided a measure of 
flexibUity that enhanced the stabUity of the research environment for 
thoee scientists who received center support. Scientists cited the 
informal sharing of resources possible under center fimding as one con- 
tributing factor to stability of funding. Center funding provides some 
seed money to start research that would otherwise be unfunded and 
bridges periods when noncenter funds are tenninated. Finally, it can 
provide for more continuous support of professional technicians. 
Funding gaps in the centers were seen as delays in funding, rather t .an 
as an end to support 

Although center support provided more stability in funding, we found 
that sone department scientists had developed strategies ttiat seemed to 
compensate for funding gaps. To prevent an abrupt stop to their 
research, scientists will apply to multiple sponsors in order to guarantee 
the continuity of their work. When one project ends, the researcher is 
stiU receiving support from other sources. A second device is the prac- 
tice of working as a co-investigator on someone else's award. To meet 
equipment needs, scientists in one department we visited collaborated 
and were able to pool resources from various project awards in order to 
establish equipment for common use. 
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Figuret In 
Yet No 



Have funding gaps been a problem? Center 27.6 72.4 n-29 

Department 50.0 50.0 n-34 



T«bl«3J: Funding Qapt 



Award Duration 

Scientists receiving both types of mechanisms expressed concern about 
award duration (table 3.7). However, scientists in most of the centers we 
studied commented that they had a longer term commitment under the 
center mechanism than scientists who received individual pnyect 
awards. Award duration affects stability because award periods do not 
always match the actual time needed to perform research, which can 
vary even within a field. For example, one scientist told us that bio- 
chemistry prefects take considerably less time to complete than genetic 
manipulation experiments in agriculture, where scientists must allow a 
complete regeneration of crops before testing can take place. Scientists 
also suggested that for many fields, shorter duration awards (less than 2 
years) did not recognize start-up time as a legitimate facet of research 
and thus did not permit the following of coherent research strategies. 
Finally, scientists recognized the difference between the long-term way 
in which they perceive research (scientists conceptualized their work as 
life long, or in terms like "a 50-year project") and the relatively short- 
term way in which funding agencies perceive research (in 3-to 5-year 
increments). 



Rflures In Peroantaoe 







AgrMd 


Disagreed 




Award periods are too short to finish a 
project within one award cycle. 


Center 
Department 


59.3 
61,8 


40.7 
382 


n-27 
n-Si 


There's not enough time to complete 
scholarly articles during the project 
award period. 


Center 
Department 


45.2 
54.5 


54.8 
45.5 


n-31 
n-33 



Ttble 3.7: Experience WW) Federal 
Awards 

Types of Research 

Some differences in the types of research supported emerged between 
the two mechanisms studied. One criticism of the individual project 
award review system is Uiat it does not adequately support innovative, 
high-risk research. A task force of the National Science Foundation 
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Advisory CouncU identified the foUowing three classes of innovadye, 
high-risk proposals: research that challenges currently accepted scien- 
tific hypotheses; interdisciplinary proposals or research that transfers 
knowledge from one scientific field to another; and research that is at 
the edge of technical feasibUity. To d^termii.e which mechan^ms (cen- 
ters or individual project awards) more often support innovative, high- 
risk, and interdisciplinary research, we asked scientists a series of ques- 
tions about their research. 

We found that more scientists in centers are lil<ely to perform the types 
of research defined as innovative, high risk, or interdisciplmary. More 
center than departmental scientists: 

performed research bridging two or more fields (30 of 32 center scien- 
tists versus 21 of 36 departmental' scientists); 

. proposed research into new areas (25 of 32 center scientists versus 14 of 
33 departmental scientists); and 

. prop<Bed work with industrial applications (9 of 32 center scientists 
versus 3 of 33 departmental scientists). 

Although imiovative, high-risk, and interdisciplinary r^earch tended to 
be performed by scientists in centers, in certain cases the field of sci- 
ence, not the affiliation with a center or department, seemed to influ- 
ence the types of research performed. For example, all plant scient^ts m 
the center and department (I I of II) described their research as mter- 
dlsciplinary, bridging two or more fields. Differences were not clear cut 
between scientists who proposed new technical processes with support 
from the center or individual project awards. Few mathematicians had 
proposed new technical processes (3 of 20) or proposed research into 
new^as (7 of 13). In contrast, almost all plant scientists (10 of 1 1) and 
scientists in artificial intelligence (8 of 9) had proposed research m new 



areas. 



Administrative Burden 

One aspect of the current reliance on the individual project award 
system that has been criticized by scientists is the time and expense of 
preparing and administering a large volume of applications. Time spent 
by scientists in preparing and reviewing research proposals is seen as 
resulting in a decline of research productivity. Discussion has also sug- 
gested a need to streamline procedures for administering grants and 
contracts, without reference to the particular funding mechanism 
involved. 
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The time commitment by scientists required to participate in the federal 
funding system can be divided into two categories: preaward and post- 
award. This time encompasses not only proposal applications, but also 
responses to sponsoring agencies* requests for proposal review, partici- 
pation in technical monitoring, and the preparation of status and final 
work reports. 

We examined the relative amount of time spent in award-related activi- 
ties by scientists receiving center support and those departmental scien- 
tists receiving support from individual project awards. We were also 
interested in whether scientists perceived differences in administrative 
burden between sponsors. We also asked university administrators to 
comment on these issues. 

We found that, for the scientists we interviewed, the amount of time 
spent applying for awards, responding to award requirements, and 
reviewing proposals varied not by type of mechanism but more by the 
field of science and the requirements of the dominant agency sponsoring 
research in each field. We also found that no single issue emerged among 
these 70 scientists regarding the presence of administrative burden. 
Scientists* perceptions of difficulties in this area can be shaped by a 
number of factors: whether individr-Us or groups submit multiple appli- 
cations in order to obtain federal awards, the number of researchers in 
relationship to available funding, and changes in agency requirements. 
We found that scientists at the schools we visited tended to cite a 
number of problems when specifically asked about administrative 
buixien, ranging from the time spent in responding to regulations 
imposed by different governmental bodies to t*me and effort reporting. 



Table 3.8 lists differences among fields for the 10 schools we visited in 
the amount of time spent in activities. Differences result from variation 
in agency requirements for funding reseai'ch rather than from the type 
of mechanism employed. The m^uor distinctions among fields seemed to 
be in the area of preawai-d and postaward requirements. Scientists 
receiving funding from the Department of Defense, the National Aero- 
nautics and Space Administration, and the Department of Energy (agen- 
cies that make decisions internally or through combined internal and 
external review) might spend less time on proposal review, one example 
of a preaward requirement, than scientists supported by NSF and Nin. nsf 
and mi use only one form of decision making, peer review, a process 
designed to have groups of scientists to review the merits of work pro- 
posed by colleagues in various specialties. In contrast, researchers in 
artificial intelligence spent more time responding to the requirements of 
technical monitors, a postaward requirement common in research 
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Wr1tk>g PropoMt Stttut Ttchnkal Noncomp«m}v* 
•ppHcttlont mvttw d«yi/ reports monttodng renewal daya/ 
wfka/ymr yr daya/y»tr (toya/yar ywr 



FICLOOF 
SaENCE 


Pitnt science 


5.6 
n-10 


16.5 
n-11 


6.3 
n-11 


3.6 
n-10 


3.7 
n-9 


Cell biology 


4.7 
n-12 


155 
n-10 


5.4 
n-14 


3.1 
n-14 


1.1 
n-14 


Mathematics 


2.0 
n-20 


5.9 
n-20 


2.6 
n-18 


.6 

n-16 


1.9 
n-14 


Space science 


35 
n-11 


7.7 
n-12 


4.1 
n-11 


1.2 
n-11 


35 
n-11 


Artificial 
intelligence 


3.9 
n-^lO 


9.7 
n-10 


6.6 
n-9 


6.4 
n-9 


1.9 
n-9 


AH scientists 


3.6 
n-63 


10.6 
n-63 


4.7 
n-63 


2.7 
n-60 


2.3 
n-57 



TWMt 34: Av*rag« Tkn« Sp«rrt by 
tcknttott hi Award*Rtlittod ActMtiM 



funded by the Etepartment of Defense. Three scientists in artificial intel- 
ligence, a field that re^ *ves support from both civilian and defense 
agencies, perceived nsf to be the most burdensome in preaward require- 
ments and least demanding in postaward requirements compared to 
defense agencies. 

While there were no clear-cut differences overall in tlie administrative 
requirements, we found that some centers are designed in such a way as 
to insulate staff from the burden of administrative tasks. For example, 
at one university the center director had a small core staff to handle the 
writing of proposals and other award-related tasks. 

One postaward issue we specifically addressed concerned the case or 
difficulty in shifting funds between expenditure categories (table 3.9). 
We asked researchers whether they found it difficult to shift funds 
between categories. We wanted to know whether they had the fiexibility 
to shift resources in the event of unexpected events such as a change in 
the direction of their research. This did not seem to be a clear-cut issue 
for center investigators, who split on their responses to this question. In 
contrast, more department scientists (25 of 34) found it easier to shift 
funds. Certain restrictions seem to lead some researchers to resort to 
other sources of funding rather than attempt to acquire approval for 
such expenses as travel or equipment However, several researchers 
praised kih and nsf, agencies that have decentralized administrative 
responsibility for overseeing shifts in expenditures to the university 
level. We also found examples of unique forms of the individual project 
award tfiat are fiexible in character, such as general research contracts 
from the National Aeronautics and Space Administration and the Office 
of Naval Research, 
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General research contracts have broad objectives and provide the prin- 
cipal investigator with considerable discretion In how the funds arc 
used. Among other uses of these contracts, Vie principal invesUgator can 
support young invesUgators who have not established a performance 
record or technicians and graduate students during funding gaps. 



For university udministrators, three factors affect the amount of time 
spent in administering federal research awards. Administrative time can 
be increased by institutional policies for review, differences in the pro- 
cess of negotiating and administering contracts with dil ferent sponsors, 
and difficulties with specific legal instruments rather than funding 
mechanisms. 



Summary 

Our case studies of the role of different funding mechanisms in 
enhancing or inhibiting research performance show that particular 
funding mechanbms we looked at do not always have consbtcnt advan- 
tages or disadvantages In the performance of research. Performance of 
research can be affected by any of the following factors: resource cov- 
erage, stability, the flexibility to pursue new research ideas, and admin- 
istrative burden. For these factors, we found Issues tl»at were either 
funding mechanism-related, field of sdencc-relatcd, or cut across 
funding mechanisms ar.d fields of science. 

In looking at the issues that relate to specific funding mechanisms, the 
center grants we examined were somewhat more likely to provide more 
continuous access to resourcesj to afford a greater degree of stability for 
the performance of research; and to enhance the performance of innova- 
tive, high-risk, or interdisciplinary research. 

Field of science-related issues Included the following, the cyclical nature 
of support for the field, changes In agency relationships, and the unique 
needs of subfields. The cyclical nature of support for different fields 
seemed to explain differences in resource coverage between fields. Dif- 
ferences among fields of science were seen in coverage of resources — 
facilities and equipment For example, scientists In organizations 
receiving a relatively rapid Increase In volume of funding, such as artifi- 



It is difficult to shift funds Contor 
between oxpendilure cflteyx^es, Department 



50.0 50.0 
26 5 73.5 



n-22 
n-34 
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dal intelligence and plant biology, said that the quality of facilities for 
their research had increased or stayed the same. Space scientists, 
woridng in a field with stable o? decreasing funding, showed more con- 
cern over the condition of their facilities and equipment. Cell biology is a 
field of science that Illustrates the effects of ^ change in agency relation- 
ships. In this field, which is primarily supported by NDf, scientists we 
interviewed described the destabilizh;^of their research environment 
caused by executive branch decisions to change the number of awards 
made by KUl for Individual project support. The unique needs of sub- 
fields can also affect scientists' experience with funding mechanisms. 
For example, the time needed to perform research can vary even within 
a field as in the case of plant biology In which it may take several yeara 
for a new crop to grow and be tested. 

Issues that cut across mechanisms and fields of science ihdude the cur- 
rent problem of finding and keeping technicians. Similarly, perceptions 
of administrative burden seemed Influenced by factors other than mech- 
anisms and characteristics of a field of science. Problems were attrib- 
uted to a range of factors. Including university procurement policies and 
state and municipal regulations. 
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Appendix I 



Summary of All Scientists' Responses 
to Selected Questions 



Figures in Pprcentage 



StftbilKy of Rnancla! and Rttourc* Sui^port 

Has the success rate in funding of federal proposals over *he last 15 years changed? 

Increased 17.9 
Same 71.4 
Decreased 107 

Award periods are too short to finish a project wjthin one award cycle. (n«6l) 

Agreed 60.7 

Disagreed ^3 

There is not enough time to complete scholarly articles durinn *he project award period. 
(n-64) 

Agreed • 50 0 

Disagreed 50.0 

Have you had problems because of gaps in your funding? (n"63) 

Yes 39.7 

No 603 

Has the predictability of obtaining federal project funding changed over the last 15 years? 
(n-35) 

Increased 25.7 
Sume 22.9 
Decreased 51 4 

Have you ever had your project funding cut? (n">67) 

Yes 80.6 
No 194 

Covtrega of Retourca Requirements 

Has the quality of facilities changed since 1970? (n-3&} 

Increased 22.2 

Sarrte 27.8 

Decreased 500 

The equipment I need is very diffrcult to obtain under current federal award program (n°52) 
Agreed 53 8 

Disagreed 46^ 

Has the availability of technicians changed since 1970? (n-21) 

Increased 14.3 
Same 42.9 
Decreased 42^ 

It is difficult to support technidans needed. (n»43) 

Agreed 81.4 
Disagreed 186 

TVpeo of Research 

Some projects are not funded because they don't fit conventional areas favored by 
reviewers, (n- 55) 

Agreed 41.8 
Disagreed 582 

A^mlnlstrativa Bunjsn 

It is difficult to shift funds between expenditure catogories. (n-56) 

Agreed 35.7 

Dis agreed 64.3 

"n" indicates the number of sc»entnti wtw re»pooded to the question. 

O 
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